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UTRITIVE failure is more likely 
to occur during the course of preg- 
nancy and lactation than at any 
other period of a woman’s life. 
(he increments that these processes add to 
he nutritional requirements are such that 
vithout judicious regulation of the dietary 
some degree of deficiency occurs in many 
women regardless of the economic status. 
uring reproduction, nutrients must be sup- 
plied not only to sustain the usual metabolic 
needs of the maternal organism but also to 
provide the building materials and to support 
and catalyze the building processes in embry- 
onic differentiation and development. These 
needs are augmented by the preparations for 
lactation manifested by growth and differen- 
tiation of mammary tissue and by apparent 
storage of specific nutrients for this particular 
function. A considerable amount of investi- 
gation in the past decade has yielded positive 
information about the nutritional needs in 
these critical periods and about the diseases 
and complications which may occur as a 
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result of nutritional deficiency. Strangely 
enough, there has been no demonstration that 
malnutrition has anything to do with concep- 
tion in women. The pauper, who is more 
likely to have deficiency disease, has always 
been rich in children. At the Nutrition Clinic 
in Birmingham we find few exceptions to this 
idea; the poorer the mother, the larger her 
family. 

The same factors that operate to induce 
nutritive failure in any person are applicable 
in pregnancy. Those commonly accepted are 
(1) failure of ingestion, (2) increased require- 
ments, (3) interference with absorption, and 
(4) interference with utilization. Theoreti- 
cally possible are the factors of (5) increased 
excretion and (6) increased destruction. Al- 
though all of these factors may show their 
influence during pregnancy, the failure of in- 
gestion and the increased requirements account 
for most of the nutritional difficulties which 
arise. Recognition of the increased metabolic 
demands, particularly during the latter half 
of pregnancy and during lactation, is shown 
in the minimum dietary requirements estab- 
lished by the Food and Nutrition Board of the 
National Research Council in 1941 (9) 
(Table I). The figures representing the re- 
quirements of the nonpregnant woman are 
the minimum for the active woman. In every 
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TABLE I.—RECOMMENDED DAILY ALLOWANCES 
OF SPECIFIC NUTRIENTS FOR THE NON- 
PREGNANT, PREGNANT, AND LACTATING 


WOMAN* 
Pregnant 
Nutrients Nonpregnant latter Lactating 
period) 
Calories >500 2500 3000 
Protein (gm 6 SS 100 
Calcium (mgm °.8 | 1.5 2.0 
Iron (mgm.) 12 15 15 
Vitamin A (1.U 500¢ 6000 sooo 
rhiamine (mgm 1.5 1.8 2.3 
Ascorbic acid (mgm.) 70 100 150 
Riboflavin mgm ) 2.2 2.5 3.0 
Nicotinic acid (mgm.) 15 18 23 
Vitamin D(LU) _ 400-800 j00-800_ 


*Food and Nutrition Board, National Research Council, Reprint and 
Circular Series No. 115, 1041 


instance pregnancy or lactation increases the 
minimum values. The nonpregnant woman 
whose diet just meets the requirements for 
her state of activity will have to alter her eat- 
ing program to be efficient in reproduction. 
It is obvious, too, that the tissues of the 
woman who is on a dietary of borderline ade- 
quacy will become deficient when she becomes 
pregnant if her eating habits are unchanged. 
The demands of the fetus are preferential and 
progress geometrically, and as a result signs 
and symptoms of nutritional disturbances are 
commonly observed in the latter half of preg- 
nancy. 

The fetus fulfills its requirements not only 
from the raw materials and maternal stores 
but also is able to drain the maternal tissues 
of required materials. Therefore, the mother, 
rather than the fetus, tends to show the obvi- 
ous marks of nutritive failure. The newborn, 
however, does not entirely escape the stigmas 
of the mother’s poor nutrition, as is so aptly 
shown in a recent comprehensive review by 
Warkany (59). 

A multitude of circumstances beyond the 
parasitic demands of the fetus predisposes to 
nutritional disease in the mother. The eco- 
nomic status of the family naturally influences 
the quality and sometimes the quantity of the 
dietary. The availability of protein, vitamins 
A, Bi, Bz, and C increases with rising incre- 


ments of income (65), but availability does not 
insure an adequate dietary. Irrespective of 
income, the food consumed by many women 
during pregnancy tends to fall short of the 
optimum. Williams and Fralin (65), assaying 
the diets of 514 pregnant women, found only 
2 per cent which met the recommended re- 
quirements. Forty per cent were fair, and 57 
per cent were poor. Arnell, Goldman, and 
Bertucci (1) studied the dietaries of 400 unse 
lected pregnant women and found 8o per cent 
only fair or less than fair in protein intake. 
Burke, Harding, and Stuart (8), evaluating 
only the protein content of the diets of 216 
women, found only 1o per cent adequate in 
this nutrient. The mild nausea and vomiting 
of the first trimester and the peculiar food 
idiosyncrasies that appear at this time usually 
have no immediate clinical effect but may 
inaugurate erroneous dietary habits for the 
rest of the term. Proper dietary education 
during the early part of pregnancy can, there 
fore, be of tremendous prophylactic value. 
The size of the family bears a relationship to 
the mother’s nutritional status. This is truc 
particularly of the woman who is pregnant 
most of the time during her fertile years. It 
is a common clinical observation that signs oi! 
nutritive failure are more likely to appear in 
the woman carrying her sixth or seventh child 
than in the woman carrying her first or second 
child. 

A study of 229 mothers between the ages o! 
18 and 45 at the Nutrition Clinic in Birming 
ham was made in relation to deficiency diseas« 
symptoms to the age, to the time of thei 
appearance, and to the number of pregnan 
cies. After gathering such material, however 
it was obvious that statistical interpretatio: 
would prove fallacious. The group of un 
married women of comparable age who cam: 
to the clinic was too small for statistical analy 
sis. The history of the first signs and symp 
toms was difficult to interpret and often to 
ephemoral for us to establish as definitely du 
to nutritional disturbances. In the groups « 
women who had 8 to 13 pregnancies the num 
bers were too few for analysis. It was inte! 
esting to find, however, that only 4 of the 22 
mothers had definite symptoms of nutritiona 
disease prior to the first pregnancy. One hur 
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red thirty-five developed symptoms during 
ctation or pregnancy; symptoms appeared 
iost frequently during the third trimester. 
though the greatest number of women were 
| the groups which had 4, 5, and 6 pregnan- 
es, the incidence of onset of symptoms was 
ighest during the 4th and 5th pregnancies. 
‘inety of the women developed symptoms 
ily 3 or more years after the last pregnancy. 

In the lower economic brackets, repeated 

regnancies introduce a vicious cycle of sub- 

ptimal nutrition. The allotment of food for 
ie family remains essentially unchanged as 
he demand for it increases. The mother, 
ioreover, is likely to give the food of higher 
uality to her husband and children. Such 
ictors may well account for the predomi- 
ance of women over men seen in the Nutri- 
on Clinic in Birmingham (47). Hyperemesis 
ravidarum is more than a predisposing fac- 
1r to nutritive failure; if it persists, it usually 
iduces some manifestations of nutritional 
isease (34), particularly pellagra, scurvy, 
olyneuritis, and nutritional anemia. Signs 
nd symptoms of the deficiency diseases are 
iore likely to appear in the last trimester or 
luring lactation, in a woman who has already 
ad several children and whose dietary has 
wen reduced by poverty or conditioned by 
erroneous food habits. 

A number of investigations have indicated 
the general relationship of the state of nutri- 
tion to untoward events during pregnancy and 
lactation and to the health of the newborn. 
Comparing the offspring up to 6 months of 
age of women on adequate and on deficient 
diets, Ebbs, Brown, and Tisdall (11) have 
shown not only a higher morbidity but also a 
higher mortality in infants of mothers on poor 
diets. Supplementing the poor diet in 100 of 
the women in the group studied, in order to 
make the dietary approach the requirements, 
resulted in striking contrasts. As compared 
with the pregnant women who remained on 
the poor diets which yielded 1800 calories at 
the most, the women whose diets had been 
reinforced showed a natural gain in appetite 
so that the caloric intake rose to 2550 calories 
with a concomitant increased intake of the 
essential nutrients (12). Their interest and 
morale were improved. Only 6 per cent of 
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these, as compared with 34 per cent of those 
women on the poor diet, were given a poor 
prenatal rating by the obstetrician. The other 
conditions during labor and the puerperium 
were manifestly bettered. The incidence of 
miscarriages, stillbirths, premature births, and 
of all complications of pregnancy was signifi- 
cantly lower in the women whose nutrition had 
been improved. It is notable that none of the 
women on either dietary showed clinical signs 
of any specific nutritional deficiency. The 
deficit was “preclinical” or biochemical. Bal- 
four observed similar evidence of the effects 
of the nutritional status. Supplements mainly 
of vitamins A, D, and B complex, calcium, 
phosphorus, and iron were given to 11,618 
pregnant women. There were 8,095 pregnant 
women who served as controls. All the women 
were in the low wage earning class. The still 
birth and neonatal mortality rates were con- 
siderably lower in the group of women on rein 
forced dietaries, but no evaluation was made 
of the general complications of pregnancy. 
Conversely, Williams and Fralin (65), work- 
ing with assessment of dietaries, were unable 
to correlate deficiency of vitamins A, C, Bi, 
or of protein with the incidence of prenatal or 
postpartum accidents, with toxemia, with in- 
adequate lactation, and with purely medical 
complications of pregnancy. Dieckmann, 
who studied the combined effects of calcium, 
phosphorus, iron, and vitamins A and D, 
recognized no advantages for mother or in- 
fant when these nutrients complemented the 
dietary in pregnancy. The majority of in- 
vestigations, however, of the effects of specific 
nutrients strongly confirms the beneficial re- 
sults incurred by the mother consuming an 
adequate diet. 

As nutritive failure progresses in the last 
months of pregnancy, certain signs and symp- 
toms appear which might lead to a diagnosis 
of anemia or of pellagra or neuritis, or another 
single deficiency syndrome. These isolated 
syndromes, however, are always a manifesta- 
tion of an overall and mixed nutritional defi- 
ciency. Although iron deficiency anemia may 
exist alone because of chronic blood loss, a 
macrocytic anemia, due to deficiency of anti- 
anemic principles found in animal protein, 
implies also a protein and niacin deficiency. 
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Left, section of a branch of anterior tibial nerve 


Fig. 1. 
of a 27 year old woman with peripheral neuritis due to 
thiamine deficiency. The myelin sheath count is 380 per 


The significance, then, of the appearance of 
pellagrous glossitis lies not so much in the fact 
that the individual has pellagra or niacin defi- 
ciency, but in the certain implication that 
there is a biochemical deficiency of the entire 
B complex and probably of protein and of the 
other essential nutrients. Treatment of the 
single symptom with a single specific sub- 
stance and omission of application of dietary 
control and combined therapy results in in- 
complete recovery. 

Certain symptoms recognized as complica- 
tions of pregnancy long before the unraveling 
of the B complex was undertaken are recog- 
nized now as deficiency syndromes. Such are 
polyneuritis of pregnancy and so called perni- 
cious anemia of pregnancy. Polyneuritis of 
pregnancy is actually beriberi. If the dietary 
contains an adequate amount of thiamine, it 
does not develop. Synthetic thiamine in 
doses of 5 to 20 milligrams daily ameliorates 
the disorder. The signs and symptoms are 


familiar; they frequently follow hyperemesis 
gravidarum and hence may appear early in 
pregnancy. Initially there is generalized weak- 





square millimeter. (Osmic acid stain, X 225.) Compare with 
similar section from normal person, right, myelin sheath 
count 6836 per square millimeter. (Osmic acid stain, X 150. 


ness and malaise followed by tingling and 
burning in the feet and later by other pares- 
thesias. There is tenderness of the calf mus 
cles, hyperesthesia on stroking the skin with 
an applicator, and tenderness on tapping the 
soles. The reflexes may be hyperactive (early), 
hypoactive, or absent (late). Foot drop may 
develop later on as a manifestation of periph 
eral motor involvement. Atrophy of the 
muscles and skin may be evident along with 
signs of vasomotor irregularities such as ex 
cessive sweating and the tendency for cyanotic 
mottling of the dependent extremities. The 
neuritis is of a stocking distribution and usu 

ally symmetrical. The upper extremities 
commonly are involved with progression o! 
the disorder. Pathologic alterations (Fig. 1 

correlated with these symptoms are swelling 
and degeneration of the myelin sheaths of thi 
peripheral nerves. Other signs of thiamine an: 
B complex deficiency such as anorexia and the 
‘initial nervous syndrome” are common lon; 
before neuritis makes its appearance. Beri 

beri, heart disease, and encephalopathy ca 
occur, but according to recent reports thes 
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Fig. 2. 


Fig. 2. Pellagrous glossitis involving the tip of the tongue in a 35 year old mother in the sixth month 
of her seventh pregnancy. Her first attack of pellagra occurred while nursing her second child, and this 
was associated with cheilosis and symptoms of peripheral neuritis in the feet and legs. These symptoms 
recurred with each following pregnancy. Her diet consisted chiefly of dried beans, cornmeal, flour, pota 
toes, and salt pork. 

Fig. 3. Cheilosis (angular stomatitis) in a 36 year old mother of eight children. All children had been 
breast fed for at least 2 years. She was nursing a 5 month old child at the time that the angles of the 
mouth became sore. The infant showed no diagnostic lesions. Within the period of her recall her diet 
had consisted of cornbread, biscuit, dried vegetables, fat pork, and desserts. Six milligrams of riboflavin 
given daily resulted in the healing of the cheilosis. Eighteen months later she was again pregnant, but 
her diet had not improved. During the sixth month the cheilosis recurred. 


Nutrition in Pregnancy, the Effects of Dietary Deficiency in Pregnancy and the 
Detection and Treatment of Nutritional Deficiency Diseases. 
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are relatively rare in the United States. Non- 
specific electrocardiographic changes which 
-an be attributed to thiamine deficiency are 
too irregular, according to Williams, Griffith, 
ind Fralin (66), to be of diagnostic significance. 

The daily thiamine requirement during 
pregnancy has been put at 1.8 milligrams. 
his, however, is not an absolute figure. Thia- 
mine excretion tests designed to interpret 
requirement and saturation of tissue in the 
latter months of pregnancy are not in agree- 
ment (28, 43, 54) except on the general prin- 
ciple that the requirement is increased. 

Beriberi can occur in the newborn (39) but 
s quite unusual. Heart disease in the infant 
due to beriberi, however, is occasionally seen 
in this country (55). This condition may 
occur at any time during the first few years of 
life, and reflection is cast on the maternal 
nutrition as a cause. 

The macrocytic anemia of pregnancy, fre- 
quently referred to as pernicious anemia of 
pregnancy, is not thoroughly understood. 
Morphologically it cannot be differentiated 
from the anemia of sprue, nutritional macro- 
cytic anemia, or pernicious anemia. Clinically 
it resembles nutritional macrocytic anemia 
(38) and seems identical except for its occur- 
rence during pregnancy and its occasional 
refractiveness to parenteral treatment with 
liver preparations. The usual story indicates 
that nausea, vomiting, or anorexia so affects 
the dietary that little food of any kind is in- 
gested. The patient becomes pale and weak, 
irequently has a sore tongue or peripheral 
neuritis and sometimes edema. The red cell 
count often falls below a million, and the cells 
are usually large but only moderately filled 
with hemoglobin. The white cell count is nor- 
mal. The bone marrow is characterized by 
megaloblastic arrest. In most instances there 
is normal gastric secretion. Reports from 
India, where the picture is much more com- 
mon, indicate that parenteral liver extracts 
are often of no value and that oral liver prepa- 
rations have been effective therapy. These 


observations have been confirmed (62) in this 
country. Synthetic folic acid (the Lactobacil- 
lus casei factor), a vitamin of the B complex, 
has recently proved effective in the treatment 
of all varieties of macrocytic anemia due to 


deficiency of liver principle (36, 46, 48, 57), 
not excepting the macrocytic anemia of preg- 
nancy. Whether given orally or parenterally, 
an adequate daily dose (approximately to 
mgm.) is followed by appearance of reticulo- 
cytes in the peripheral blood and restoration 
of blood counts to normal. Since this is a rela- 
tively rare dyscrasia in the United States and 
the use of “folic acid”’ in treatment so recent, 
it remains to be seen whether certain patients 
are refractive also to this vitamin. 

Niacin deficiency produces in the pregnant 
woman the same signs and symptoms of pel- 
lagra that are found under circumstances un- 
related to reproduction. The “initial nervous 
syndrome” of pellagra probably is a sign of 
mixed B complex deficiency in which thiamine 
and niacin are of greatest importance. Nerv- 
ousness, insomnia, irritability, noise intoler- 
ance, weakness, lassitude, constant headache, 
and many other symptoms commonly asso- 
ciated with neurasthenia constitute this pic- 
ture (14). These symptoms may progress into 
hallucinatory, paranoid, and negativistic states 
which, even in nonpregnant women, resemble 
prenatal and postpartum psychoses. There is 
a possibility that such mental aberrations in 
pregnancy and the puerperium might be re- 
lated to deficiency of B complex vitamins. 

There is no need for the detailed description 
of the familiar signs and symptoms of ad- 
vanced pellagra, the symmetrical skin lesions, 
the atrophic red burning tongue, the inter- 
mittent foul diarrhea, and the encepha- 
lopathy. It should suffice to point out that 
these signs and symptoms may occur singly 
or in any combination and tend to recur in 
spring and in fall. They are most likely to 
afflict a woman during the last half of preg- 
nancy or during lactation (See Fig. 2). Al- 
though signs of pellagra have not been noted 
in the newborn, they are occasionally seen in 
the first 6 months of life. Pellagra in the 
nursing infant can be treated by giving nia- 
cinamide to the mother (45). It is apparent 
that essential nutrients given to the mother 
are concentrated in mother’s milk for the ben- 
efit of the child. Even if the mother shows 
symptoms of pellagra, her needs remain in 
abeyance as the materials are excreted in the 
milk. 
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Riboflavin deficiency, characterized by an- 
gular stomatitis (cheilosis) and a nonspecific 
conjunctivitis, causes no really embarrassing 
difficulties for the pregnant woman (see Fig. 
3). At least none are recognized at the pres- 
ent time. In view, however, of investigation 
on rats conducted by Warkany and his asso- 
ciates (58, 60), more attention should be 
turned to the effects of this vitamin deficiency. 
Warkany showed that deficiency of riboflavin 
during the differentiation stage of the rat 
embryo produced congenital abnormalities 
such as shortening or absence of ribs, digits, 
and extremities, shortening of the mandible, 
cleft palate, deformities of the eyes, and simi- 
lar anomalies. Since differentiation of the 
human embryo is accomplished by the end of 
the third month, deficiency of riboflavin might 
be most serious during the first trimester. 
There has been no correlation of human con- 
genital anomalies, however, with diets low in 
riboflavin. Cheilosis and sometimes ocular 
symptoms occasionally appear in the nursing 
infant. These, too, may be treated by treat- 
ing the mother. 

Other members of the B complex are of 
uncertain value in human nutrition. Certain 


of these have been proposed as useful in treat- 
ing morning sickness and the even more se- 
vere forms of nausea and vomiting of preg- 
nancy. Vitamin Bg, pyridoxine, is purported 


to be valuable in these instances. Several 
investigators (17, 63) using 50 to 2500 milli- 
grams of pyridoxine daily, both orally and 
parenterally, have reported amelioration of 
symptoms in the majority of their patients. 
There has been no evidence, however, that 
such women are deficient in vitamin Bs. No 
saturation and excretion tests have been per- 
formed to this end. The picture of Be defi- 
ciency in man is unrecognized; and in view of 
the wide distribution of the vitamin in foods, 
there is reason to question whether this defi- 
ciency ever occurs. The authors (56), as well 
as many others, have noticed an inconstant, 
mildly palliative effect of pyridoxine on the 
anorexia and nausea of x-ray sickness and 
consider the results of such therapy to be due 
to a pharmacologic action of the substance. 
Perhaps it acts as a gastric sedative. The 
unpredictable soporific effect of parenterally 
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administered vitamin B, is well known and 
may be another manifestation of its sedative 
action. So it would seem that if pyridoxine is 
of aid in nausea and vomiting of pregnancy it 
is not because a specific vitamin deficiency is 
responding to treatment. 

The clinical manifestation of vitamin C 
deficiency, scurvy, rarely occurs with preg- 
nancy. When scurvy does show itself, it is 
usually induced by protracted hyperemesis 
gravidarum in a patient whose reserves oi 
vitamin C were low before pregnancy. Lund 
and Kimble (30) believe that retinal hemor- 
rhages in hyperemesis are scorbutic in origin. 
An occasional case of postpartum hemorrhage 
can be attributed to this deficiency since in 
scurvy bleeding may occur in any organ or 
tissue. The more commonly recognized signs 
of scurvy, such as spongy purple bleeding 
gums, keratotic hair follicles with perifollicu- 
lar hemorrhages, and extensive subcutaneous 
ecchymoses, may be apparent. As in the case 
of the other vitamins, the fetus obtains its 
vitamin C at the expense of the mother, and 
the fetal plasma vitamin C level is always 
greater than that of the mother. Depending 
upon the degree of deficiency in the mother, 
the fetal plasma level may be 114 to 6 times 
as great (3c). The fetus apparently is efficient 
in monopolizing the maternal sources of as- 
corbic acid since, even in infants nursed by 
deficient mothers, scurvy (Barlow’s disease) 
is unlikely to occur before the age of 6 months. 
Under circumstances of extreme maternal de 
ficiency, however, infants have been born 
showing scorbutic changes (2c). 

Deficiency of the fat soluble vitamins, ex 
cepting vitamin k, is seldom a damaging influ- 
ence in pregnancy in the United States. Die- 
tary deficiency of vitamin K probably does 
not exist. On the contrary, a nutritional defi- 
ciency due to inability to absorb the vitamin 
is commonly recognized under those condi- 
tions which prevent the normal flow of bile 
into the intestinal tract. The reason for vita 
min K or prothrombin deficiency in the new- 
born is still not thoroughly understood. The 
now usual practice, however, of administering 
vitamin K parenterally to the mother an hour 
or so before delivery or to the infant upon 
delivery has almost eradicated hemorrhagic 








ind 
ive 
e is 
y it 


y 1s 


eg- 
es 
‘SiS 

of 
nd 


in. 
Lge 
in 
or 
rns 


ing 


US 
AS€ 
its 
nd 
LYS 
ng 
er, 
1eS 
‘nt 
ASs- 


by 
hs. 


le 


rm 


eS 


ng 
ul 


a 
rc 








VILTER, MORGAN, SPIES: NUTRITION IN PREGNANCY 507 


disease of the newborn. This practice is to be 
recommended. It is so generally employed, 
however, an extensive review of evidence and 
the implications of evidence is superfluous. 

Although vitamin A deficiency is mani- 
iested to a slight degree in the general popula- 
tion by night blindness (nyctalopia) and per- 
haps by skin changes such as hyperkeratosis 
if the hair follicles (phymaderma), there is 
no clinical evidence that the course or product 
of human pregnancy is embarrassed by a defi- 
cit of this nutrient. Lund and Kimble (31) 
have studied the blood levels of vitamin A 
during pregnancy and the puerperium and 
lind that in spite of adequate diets there is a 
progressive fall in the plasma level as preg- 
nancy approaches term. After delivery there 
is a sudden rise in the blood level. These 
authors consider the progressive fall during 
pregnancy an indication of storage and the 
rise in the early puerperium a mobilization di- 
rected toward lactation. This fall, however, 
also correlates with the moderate fall in plasma 
proteins and erythrocytes and hemoglobin 
usually attributed to the hydremia of preg- 
nancy. Whether molecules smaller than the 
proteins or the formed elements would be in- 
fluenced by the dilution factor, however, is 
not certain. The same authors found the rate 
of puerperal morbidity and the complications 
of pregnancy, excluding toxemia, to be lower 
in those women whose plasma levels for vita- 
min A remained near normal. This relation- 
ship probably correlates more closely with the 
general nutritional status. 

Animal experiments can be cited to show 
what severe maternal vitamin A deficiency 
will do to the offspring. Congenital blindness 
is induced by this deficiency in the calf (37), 
pig (15), and rat (61). Using the rat as the 
experimental subject, Warkany and Schraf- 
fenberger found the blindness due to poor 
differentiation of the embryonic structures, 
connective tissue replacing many of the spe- 
cialized tissues. Congenital cataracts and 


blindness in the human have not been related 
to aberrant vitamin A metabolism; but ani- 
mal experiments have directed the discovery 
of such a relationship in many other instances. 

Vitamin D deficiency in the pregnant 
woman is seldom recognized except for a rare 


case of osteomalacia and as a complication of 
sprue, but a certain minimum of vitamin D 
is necessary for the normal development of the 
fetus. The metabolism of vitamin D is inti- 
mately related to that of calcium, phosphorus, 
the parathormone, and the exposure to sun- 
light, and does not allow for brevity in a re- 
view. Fetal rickets does occur (26, 27, 32) but 
is extremely rare in the United States. Even 
with relatively poor maternal diets, the fetus 
usually draws an apparently adequate amount 
of calcium from maternal stores, without caus- 
ing the mother to become osteoporotic. The 
mother’s teeth, moreover, do not suffer from 
increased caries in pregnancy, irrespective of 
the degree of negative calcium balance. It is 
a physiological impossibility to drain calcium 
from the erupted tooth; so pregnancy does not 
aggravate or initiate dental caries (67). In 
moderate maternal calcium deficiency, there 
is likely to be poor calcification of the bony 
structures of the fetus and maldevelopment of 
the deciduous teeth. Burke (7) notes defec- 
tive deciduous teeth in a large percentage of 
children of mothers who were getting one pint 
or less of milk daily during pregnancy. Finola, 
Trump, and Greenson (13) have reported that 
the blood calcium falls slightly, though not to 
abnormal levels, in the latter months of preg- 
nancy and that supplements of dicalcium 
phosphate and vitamin D prevent this de- 
crease. Such supplements increase the cal- 
cification of fetal bones; and although it has 
been suggested that this may prevent molding 
of the head, difficult labors from this cause 
have not been noticed (6). There may be 
some danger in the administration of an ex- 
cess of vitamin D and calcium since some in 
stances of extensive calcification of the pla- 
centa and of the fetal kidney have been attrib- 
uted to such supplementation (6). 

Studies on the effect of vitamin E in preg- 
nancy, as well as in general human nutrition, 
have not yielded conclusive data. Vitamin E 
has been suggested as a preventive and thera- 
peutic measure for abruptio placentae and 
threatened abortion (29, 42), but these obser- 
vations have not been confirmed. 

The most common form of true anemia oc- 
curring in pregnancy and in women in general 
is that due to iron deficiency and chronic blood 
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loss. Undoubtedly this anemia results from 
excessive loss of blood through menstruation, 
coupled with inadequate quantities of iron in 
the dietary. It is impossible to determine 
menstrual loss of blood through the history 
(49) and so to establish the primary etiology. 
This anemia is almost invariably of the micro- 
cytic hypochromic type and, depending on the 
degree, is manifest usually only by pallor, 
listlessness, and fatigue. In severe cases which 
have persisted for several years, other symp- 
toms arise such as burning of the tongue and 
dysphagia and associated signs of hypochlor- 
hydria or achlorhydria, atrophy of the papil- 
lae of the tongue, spoon nails, and sometimes 
a semilunar membrane partially obstructing 
the upper third of the esophagus. This type 
of anemia is common in pregnancy and re- 
sponds readily to ferrous sulfate or ferrous 
gluconate, 1 gram daily given in divided doses. 
There is a distinct tendency toward relapse 
when therapy is discontinued, since the pre- 
cipitating cause is often not eliminated until 
the woman reaches the menopause. Occa- 
sionally, as in the cases with achlorhydria 
where ionization is poor, the dose of iron must 
be doubled or trebled. Liver extract has no 


place in the treatment of this kind of anemia. 
The fetus is apparently unharmed by the 


mother’s anemia, but the mother’s general 
efficiency is reduced. There is probably no 
relationship between hypochromic anemia and 
toxemia (5), although this association has 
been suggested (21). 

In recent years the importance of optimum 
protein in the dietary has impressed both 
obstetricians and nutritionists. There has 
been an ever increasing accumulation of evi- 
dence that deficiency of protein affects botb 
mother and fetus adversely and that the main- 
tenance of an adequate protein intake (85+ 
grams daily) is a major factor in directing an 
efficient pregnancy. As previously noted, 
Burke, Harding, and Stuart (8) found that, of 
216 women whose diets were assayed, only 1o 
per cent were cating the optimum amounts of 
protein and that the majority of the remain- 
ing 90 per cent were far below this standard. 
Leverton and McMillan discovered that 58 
grams was the average daily protein consump- 
tion in the group of pregnant women in their 
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study, and other investigators have found 
similar suboptimal figures (1, 3, 11, 24, 65). 
Burke and coworkers (8) have shown an in- 
crease in birth length and birth weight of in- 
fants with each additional increment of pro 
tein in the maternal diet. The larger infants 
were not simply big; their pediatric ratings 
were much superior to the ratings of those 
whose mothers, had low protein diets. The 
mothers on the low protein diets tended to 
have more difficult types of delivery; so the 
size of the infants did not enter into this con 
sideration. Arnell and his coworkers (1), how- 
ever, found no relationship between size oi 
infant and state of maternal protein defi- 
ciency. 

The plasma proteins, more specifically the 
albumin fraction, tend to fall during the course 
of the normal pregnancy (41), apparently be 
cause of the phenomenon of hydremia. On a 
low protein dietary, however, the fall, reflect- 
ing tissue protein content, is exaggerated; and 
if a certain critical level is reached, nutritional 
edema appears. This is similar to nutritional 
edema in nonpregnant states. Arnell and co- 
workers (2, 3) reported 8 such cases in preg- 
nancy and noted the dramatic response in 
diuresis and weight loss following institution 
of a high protein diet supplemented by plasma, 
blood, and casein digests. The low protein 
dietary affects other aspects of nutrition. 
Hemoglobin is poorly formed when protein is 
inadequate (5) and the portion of available 
calcium which is absorbed is reduced concom- 
itantly with a reduction of ingested protein 
(33). For more details on the aspects of pro 
tein nutrition in pregnancy, the reader is re 
ferred to the recent review by Williams (64) 

The relation of the adequate diet to toxemia 
of pregnancy has been under investigation for 
a number of years. Suggestions that deficits 
of vitamins A, D, calcium (35, 52), and mem 
bers of the vitamin B complex (23, 52) might 
be responsible for this syndrome have been 
discredited (22, 31, 43, 65). Protein deti- 
ciency, however, if not the initiating cause « f 
toxemia, is a prominent predisposing factor. 
The school of thought that high protein intak: 
induced toxemia has given way to the idea 
that the very opposite is true. Low plasma 
proteins have been associated with toxemia 
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with and without edema for many years (40). 
Strauss (50, 51) feels that nutritional defi- 
ciency is the most important etiologic agent in 
toxemia. A group of his patients with toxemia 
treated by a diet which yielded 26> grams pro- 
tein, 150 grams carbohydrate, and 70 grams 
fat showed diuresis and weight loss, fall in 
blood pressure to normal, and cessation of 
headache and visual disturbances. This was 
ccompanied by a rise in plasma proteins and 
‘olloid osmotic pressure within 2 weeks. A 
similar group treated with a low protein diet 
remained unchanged or grew worse. Harden, 
McElroy, and Huggins (16), reviewing a large 
series of toxemias, concluded that an ade- 
quate intake of protein was an important 
measure in the prophylaxis of this disorder. 
\fore recently Bibb (5) investigated the plasma 
proteins of a large group of women during the 
course of pregnancy and concluded (1) that 
women whose serum proteins remained nor- 
mal throughout pregnancy did not become 
‘“toxic’’; (2) that if the values averaged below 
6 grams per cent during most of pregnancy 
toxemia is to be expected; and (3) that a low 
serum protein in the last trimester is often a 
warning of impending toxemia, especially if 
the protein has been normal earlier. Tomp- 
kins and Holmes have also produced statisti- 
cal evidence to the effect that inadequate pro- 
tein in the dietary predisposes to toxemia. On 
the other hand, none of the 8 patients with 
irank nutritional edema reported by Arnell 
and coworkers (2, 3) had toxemia. In the 
4,004 pregnancies studied by Kooser among 
women whose dietaries included a median of 
{5 grams protein daily, the incidence of toxe- 
mia was only 3 per cent. In the winter and 
spring, when the dietary was poor in animal 
protein, toxic symptoms were more than twice 
as frequent as they were in the summer and 
fall. Arnell, Goldman, and Bertucci (1), how- 
ever, have recently reported further evidence 
iavoring the relationship of protein deficiency 
and toxemia. Some investigators still believe 
that there is no correlation between the 
amount of dietary protein and toxemia, but it 
is reasonably safe to say that the woman 
whose protein intake during pregnancy has 
been adequate usually does not develop toxe- 
mia. Such a dietary includes a quart of milk, 


two moderate servings of meat, and one to 
two eggs daily. 

A good supply of protein during pregnancy 
also insures the best possibilities for success- 
ful lactation. It has been calculated that the 
positive nitrogen balance during the gestation 
period is greater than that prescribed by the 
demands of fetal development and maternal 
maintenance (19). This implies the storage of 
protein against the development of the breasts 
and milk production. 

It is obvious to nutritionists that obesity 
and progressive and excessive weight gain 
during pregnancy do not imply an optimal 
nutritional status. It is not unusual to find 
florid signs of pellagra, beriberi, and similar 
disorders in obese people, even though the 
common experience is that the anorexia ac- 
companying B complex deficiency curtails the 
intake of all food. The obstetrician objects to 
the excessive gain in weight because of the 
mechanical difficulties it may entail in de- 
livery. After the delivery, the mother, in- 
stead of reverting to her state prior to preg- 
nancy, the state which she expects, finds she 
has the remaining excess weight to contend 
with. The views of obstetricians and nutri- 
tionists parallel in the reasonable control of 
weight increase in pregnancy. Unwarranted 
gains can be obliterated by reduction of the 
fats and carbohydrates in the dietary without 
reduction of the essential nutrients. The daily 
intake of one quart of milk, two servings of 
meat, an egg, green and yellow vegetable, 
citrus fruits, and a whole grain cereal should 
be maintained. The avoidance, however, of 
candy, sugar, and concentrated carbohydrates 
such as cake and pastry, and the reduction of 
bread and potatoes do much to eliminate un- 
desirable weight increase. Even more effec 
tive is the reduction of fats and fatty foods. 
Skimmed milk may be substituted for whole 
milk in some cases, but the total amount 
should not be reduced. Through such meas- 
ures the dietary can be reduced from the ca- 
loric standpoint without disturbing a balance 
of essential nutrients. 

The treatment of nutritive failure in preg- 
nancy is identical with that offered for nutri- 
tive failure under any circumstances. Of first 
importance is a diet providing 3500 to 4000 
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calories including 120 to 150 grams protein 
and adequate vitamins and minerals. Syn- 
thetic vitamins in balanced amounts should 
be added, e.g., thiamine, 10 milligrams; ribo- 
flavin, 5 milligrams; niacin, 50 milligrams; 
ascorbic acid, 75 milligrams. Specific therapy 
should be directed toward the predominant 
symptoms. If pellagrous glossitis is present, 
the regimen is supplemented by 300 to 500 
milligrams of niacin. If protein deficiency is 
predominant, the dietary protein is raised, 
arriving at 150 grams. This can be achieved 
by natural foods alone or by supplementing 
with protein hydrolysates. Often the physi- 
cian finds it wise to provide some natural 
source of vitamin B complex such as brewer’s 
yeast (69 gm.), crude liver extract, or wheat 
germ. Prophylaxis, of course, eliminates the 
entire problem of primary dietary deficiency 
disease, but this is difficult in the lower eco- 
nomic strata of most communities and impos- 
sible when the pregnancy comes under the 
surveillance of the physician only in the lat- 
ter months. 


SUMMARY AND CONCLUSIONS 


1. Evidence from this study and from stud- 


ies of others directs the attention of the physi- 
cian to the importance of optimal nutrition 
during pregnancy. Illustrations of cases in 
pregnant women show: neuritis of thiamine 
deficiency in a 27 year old woman (Fig. 1); 
pellagrous glossitis in a 35 year old mother 
occurring in the last trimester of her seventh 
pregnancy (Fig. 2); riboflavin deficiency symp- 
toms which developed in the mother of 8 
children during a period of lactation (Fig. 
3). 

2. Methods for the prevention of nutri- 
tional deficiencies are presented and means of 
diagnosis are described. The principles of 
treatment advised for nutritional disease oc- 
curring during pregnancy do not differ from 
those prescribed in nonpregnant women, 
namely: 

a. A diet providing 3500 to 4000 calories, 
including 120 to 150 grams protein, adequate 
vitamins and minerals. 

b. Synthetic vitamins in balanced amounts. 

c. Specific therapy with synthetic vitamins 
directed at the more prominent symptoms. 
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d. A natural source of vitamin B complex 
such as brewer’s yeast, crude liver extract, or 
wheat germ. 
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GASTRIC CARCINOMA: INCIDENCE AND 
DIAGNOSTIC PROCEDURES 


SAMUEL N. MAIMON, M.D., and WALTER LINCOLN PALMER, M.D., Chicago, Illinois 


N 1938, there were 150,000 deaths in the 
United States from cancer, 27,000 (ap- 
proximately 18 per cent) being due to 
cancer of the stomach (2). In 1940 there 

were 16,000 cancer deaths (3). It is pre- 
dicted that in 1950 there will be 203,000 such 
deaths and in 1¢60, 270,000. It is estimated 
that by 1980, 40 per cent of the population of 
the United States will be over 45 years of age. 
The incidence of this disease will undoubtedly 
continue to rise as the number of people in the 
older age group increases further. It seems to 
us important to gather together all the data 
available in the study of the problem. 

At the University of Chicago over a 17 year 
period (1927 to 1944), gastric cancer was 
diagnosed in 576 patients. During the first 
few years of the institution’s existence, the 
admissions were few; during the last 10 years, 
they averaged 40 to 50 cases per year. 

Sex and age incidence. Chart 1 shows the 
striking relationship between gastric cancer 
and age, 76.3 per cent of the patients being 
over 50 years of age. This figure is almost 
identical with that found by Faged and Lar- 
sen, 77 per cent of 407 patients. 

In order to see if a trend toward greater age 
could be demonstrated in our patients they 
were arbitrarily divided into two groups, (1) 
those from 1927 to 1938 (302), and (2) those 
from 1939 to 1944 (274). This trend was in- 
deed evident for the patients over 50 consti- 
tuted 73.7 per cent of the total in group 1 and 
79.3 per cent of the total in group 2. 

Sixty-nine per cent of the group were male 
and 31 per cent female. The ratio, though 
unexplained, is in accord with that generally 
reported by others. 

Duration of symptoms. In 559 patients 
available for study, the duration of symptoms 
was less than 3 months in 26 per cent and less 
than 6 months in an additional 21.2 per cent. 


From the Frank Billings Medical Clinic, Department of Medi- 
cine, University of Chicago. 


Thus in 47 per cent of the patients a diagnosis 
of carcinoma was made within 6 months or 
less after the onset of symptoms. Walters, 
Gray, and Priestley report that 18 per cent of 
their patients had symptoms of 3 months’ 
duration and 37 per cent of less than 6 months. 
The higher percentage in our series may in- 
dicate a trend toward earlier diagnosis. Faged 
and Larsen in 375 similar cases seen over ap- 
proximately the same period (1927 to 1942) 
found 4o per cent with symptoms of less than 
3 months and 24 per cent of between 3 and 6 
months’ duration, a total of 64 per cent with 
symptoms of less than 6 months’ duration. 
The suggestion is that the diagnosis of gastric 
cancer is made earlier in Denmark than it is in 
this country. Fifty per cent of the group 
(375), however, were considered inoperable at 
the time of the first examination. 

Our study further showed that 24.5 per 
cent of group 1 (1927 to 1938) and 28.9 per 
cent of group 2 (1939 to 1944) had symptoms 
of less than 3 months’ duration. Similarly 18 
per cent of group 1 had complaints of 3 to 6 
months’ duration as compared with 24.8 per 
cent in group 2. These figures again suggest 
a trend toward earlier diagnosis. The im- 
portance of a roentgen-ray examination in 
every patient over 35 years who complains of 
gastrointestinal symptoms for even a few 
weeks is self-evident. 

Palpable tumor mass. In keeping with the 
shorter duration of symptoms in the later 
group is the finding that 41.9 per cent of 
group 1 had palpable tumor masses in con- 
trast to 33.8 per cent of group 2. 

Free acid values. Gastric analysis, carried 
out in 266 patients (46.2%) disclosed a free 
acid value of over 25 units (histamine) in 
32.4 per cent; in some, the titration reached 
75 to 100 clinical units. 

Gastroscopy. Gastroscopy has been in use 
in this institution since 1934. During this 
period, 481 patients with gastric cancer were 
2 
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seen; 163 (33.8%) were subjected to gas- 
troscopy. In some, the obvious diagnosis and 
the poor physical condition made the exami- 
nations unnecessary. It is interesting to note 
that the correct diagnosis was made in 84.6 
per cent of the patients so examined. In 15.4 
per cent the examination was inconclusive 
due to the technical difficulties preventing 
satisfactory passage of the instrument or 
failure to visualize the lesion or the diagnosis 
was incorrect because of inability to differ- 
entiate neoplasm from ulcer, hypertrophic 
gastritis, lymphoma, and sarcoma. Schindler 
and Letendre reported that 89 per cent of 91 
carcinomas were diagnosed correctly while the 
figure obtained by Halmos (cited by Baron) 
was 76 per cent. 

The importance of prolonged and repeated 
gastroscopic examinations cannot be_ too 
strongly stressed as parts of the stomach not 
clearly visualized at one examination were 
frequently seen at the time of another exami- 
nation several days or weeks later. The 
change in the appearance of a lesion was often 
so marked in a few days that the examiner 
was then able to make a correct diagnosis even 
though this was not possible at the time of 
initial examination. Differences in peristaltic 
action, spasm, and the superficial appearances 
of a lesion may well account for the changing 
picture. While gastroscopy is a valuable ad- 
junct in the diagnosis of gastric carcinoma 
the criteria for determining the resectability 
of a lesion by this method need further 
study. 

X-ray examination. X-ray examination is 
the most important single diagnostic pro- 
cedure. In the group of 576 patients, 92.8 per 
cent received roentgen examination in our 
institution; some of the remainder had been 
examined elsewhere; in others, the advanced 
lesions and evident metastases made the pro- 
cedure unnecessary and even undesirable. Of 
533 patients subjected to x-ray examination, a 
definite correct diagnosis was made in 92 per 
cent. In 8 per cent, the differential diagnosis 
of benign and malignant ulceration or benign 
and malignant pyloric obstruction was very 
difficult and the results not conclusive. Repe- 
tition of the examination in difficult cases was 
of great value. 
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Chart 1. Age and sex incidence in 566 cases. 


It is worth while to note that the x-ray 
examination is not entirely reliable in de 
termining the resectability of a lesion. In 400 
cases, at the Mayo Clinic (5), about 50 per 
cent of those thought to be roentgenologically 
suitable for resection were found unsuitable at 
operation and on the other hand 39 others 
deemed unresectable on x-ray examination 
were removed at operation. 

DISCUSSION 

These figures seem to us to substantiate the 
recognized high incidence of gastric cancer and 
to indicate a steady increase with the ad- 
vancing general age level. The ideal of prompt 
and early diagnosis can only be achieved if all 
patients of “cancer age” with “dyspeptic 
symptoms” are submitted at once to objec- 
tive study by means of the x-ray and the 
gastroscope. Even if this is done, it is prob 
able that true “early” diagnosis will be 
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realized in only a relatively small per cent of 
the patients so afflicted, for the disease is, in 
its earliest phases, notoriously asymptomatic. 
For this reason St. John, Swenson, and Har- 
vey examined the feasibility of routine pe- 
riodic gastric x-ray examinations. Three un- 
suspected neoplasms were found in 2,413 
asymptomatic men and women over 50 years 
of age. The cost of the procedure was low, but 
nevertheless such mass examinations are 
probably not practical. Furthermore, the 
number of lives actually to be saved by “early 
diagnosis” and “early operation” is conjec- 
tural, for our knowledge of the natural history 
of the various types of gastric cancer is very 
incomplete. Nevertheless “early diagnosis” 


and “early operation” do now constitute the 
only real hope for the victim of gastric cancer. 


SUMMARY AND CONCLUSIONS 

1. The incidence of gastric cancer will con- 
tinue to rise as the average age of the popu- 
lation rises. 

2. The incidence of gastric cancer rises 
sharply with advancing age, approximately 
three-fourths of the cases occurring in people 
over 50 years. 

3. A trend toward earlier diagnosis is de- 
tectable. 
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4. The symptoms at the time the diagnosis 
was made were of less than 3 months’ duration 
in one-fourth of our cases, of less than 6 
months’ duration in 53.7 per cent. 

5. Gastroscopy yielded the correct diagno- 
sis in 84.6 per cent of the cases in which it was 
utilized. 

6. X-ray examination provided the correct 
diagnosis in 91.8 per cent of the cases so 
examined. 

7. “Dyspeptic” symptoms appearing in 
patients of the “cancer age” warrant prompt 
roentgenologic and gastroscopic study. 
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CONTINUITY OF THE FASCIAE LINING THE 
ABDOMEN, PELVIS, AND SPERMATIC CORD 


CHARLES E. TOBIN, Ph.D., JOHN A. BENJAMIN, M.D., and JOHN C. WELLS, B.S., 
Rochester, New York 


ANY of the anatomical and clin- 
ical textbooks describe the sub- 
cutaneous fasciae of the abdo- 
men, pelvis, and scrotum as form- 

ing continuous layers and indicate the clinical 
importance of this continuity; for example, in 
directing and limiting the spread of urine ex- 
travasated from the penile urethra. Yet some 
of these texts describe the fasciae lining the 
abdomen, *pelvis, and spermatic cord as dis- 
tinct and separate anatomical entities, each 
with slight clinical significance. Studies of 
adult specimens in the anatomical labora- 
tories, operating room, and at autopsy, how- 
ever, indicate that the fasciae within the ab- 
domen, pelvis, and spermatic cord also are 
continuous layers and that this continuity 
may have practical clinical importance. Since 
the abdomen and pelvis develop as continuous 
parts of the body, and the components of the 
spermatic cord were originally parts of the 
abdomen and pelvis, the fasciae lining these 
regions in the adult should not be considered 
as separate entities, but as parts of continuous 
layers. 

The literature on the internal fasciae of 
these regions is so abundant that a review of 
the publications, with many of the contro- 
versial points, will not be attempted in this 
paper. It is sufficient to state that the fascial 
layers lining the abdomen, pelvis, and sperm- 
atic cord have been described so differently 
and so many names have been applied to their 
parts by various authors, that the clinician as 
well as the student and teacher of gross anat- 
omy have difficulty in understanding the 
many described subdivisions of these fasciae 
individually, as well as the relation and con- 
tinuity of these subdivisions with each other. 

From the Department of Anatomy and Department of Sur- 
gery, Division of Urology, The University of Rochester School of 
Medicine and Dentistry. 


This study was supported in part from the Henry C. Buswell 
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A stratification of the abdominal fasciae 
into three layers in the adult was suggested by 
Daseler and Anson (1943): an internal layer 
for the digestive tube with its vessels and 
nerves; an intermediate layer for the kidneys, 
adrenals, ureters and their associated vessels 
and nerves, together with the aorta and vena 
cava; and an external layer for the parietal 
musculature (body wall) with its nerve and 
blood supply. This simplified concept of the 
stratification of the abdominal fascia was veri- 
fied by Tobin (1944) in studies concerning the 
embryological origin and adult structure of 
the renal fascia. The question then arises, are 
the fasciae of the pelvis and spermatic cord 
divided into similar strata and are the fascial 
strata of the abdomen, pelvis, and spermatic 
cord continuous. This simplified working con- 
cept would help to clarify much of the con- 
fusion relating to these fasciae. 

Such a continuity has been suggested in a 
few publications. In Hinman’s The Principles 
and Practice of Urology (1937, p. 247, Fig. 
119'), the continuation of the perirenal fascia 
down over the ureters behind the bladder to 
the fascia covering the seminal vesicles and 
prostate is shown. Zieman (1942) has also 
described the “‘transversalis fascia’ as form- 
ing a continuous sheet within the abdomen 
and pelvis. 

The whole concept of the abdominal and 
pelvic fasciae (and ligaments), together with 
the lining of the spermatic cord, could be 
simplified and made more comprehensible if 
these fasciae were restudied in view of: (1) 
their origin and continuity during develop- 
ment; (2) their form and continuity in the 
adult; (3) their possible function as a barrier 
to, or pathway for, the spread of infection or 
of extravasated blood or urine; (4) the pos- 


1The dissection shown in this picture was done by Dr. Louis 
Yglesias in Dr. R. M. Nesbit’s laboratory at the University of 
Michigan Medical School (R. M. Nesbit, personal communi-. 
cation). 
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sible relation of the abdominal fascia to ure- 
teric obstruction; and (5) their use as cleavage 
planes in the surgical approach to the organs 
in these regions. 


MATERIAL AND METHODS 


The early development of the connective 
tissue which forms the subsequent fasciae 
lining the abdomen, pelvis, and spermatic 
cord, was studied in slides of sectioned human 
embryos of various ages. The further devel- 
opment and more mature form of the fasciae 
were observed in dissected 8 and 9 month 
fetuses. The adult structure, relation and 
course of the fasciae were ascertained by pro- 
gressive dissection of the layers of the abdo- 
men, pelvis, and spermatic cord in 10 middle 
aged cadavers cut in various planes as well as 
observations on the course of these layers 
during dissection of adult cadavers in the 
gross anatomy laboratory. Histological prep- 
arations of material obtained at biopsy or 
from autopsied bodies were also used to study 
the structure and relations of the fascial layers 
in unembalmed material. ‘The histological 
preparations both from the embryonic and 
adult tissues were stained with Mallory’s con- 
nective tissue stain to aid in studying the 
tissues forming the fasciae. 

DEFINITIONS 

Since so many different names and defini- 
tions have been given for the fasciae and other 
tissues to be described in this paper, the fol- 
lowing definitions of the terms to be used are 
suggested as an aid in understanding these 
structures individually and in their relation to 
one another. 

Peritoneum. The definition of this term by 
histologists and gross anatomists has a wide 
range of interpretation depending on the lay- 
ers of tissue to be included. The concept sug- 
gested here is that generally used by the gross 
anatomist and surgeon. Therefore, the term 
peritoneum hereinafter is used to include the 
mesothelial cells, basement membrane and 
that part of the subjacent connective tissue, 
containing the terminal vessels and nerves of 
the peritoneum, which can be dissected readily 
as a layer from the connective tissue of the 
viscera or body wall (Fig. 1). 


Retroperitoneal tissue. The tissue between 
the peritoneum and the intrinsic fascia of the 
viscera and the body wall is areolar, fibrous, 
or fatty in consistency, varying in its compo- 
sition with the area under consideration and 
the body type of the individual. Like the per- 
itoneum, it is a continuous layer and forms an 
embedding matrix for the nerves, vessels, and 
viscera of the abdomen and pelvis. It may be 
protecting or supporting tissue, either by its 
fatty nature or by the formation of ligament- 
ous supports—some of which may contain 
bundles of smooth muscle tissue. This tissue 
has been described under many names: tela 
subserosa, subperitoneal, extraperitoneal, etc., 
tissue. 

Transversalis fascia. This fascia is usually 
referred to in anatomy and surgery but, from 
the many contradictory definitions given in 
the anatomical and surgical texts and in the 
medical dictionaries, a clearer definition of 
this term appears to be needed. This fascia 
has been defined as: (1) all the tissue between 
the transversus abdominis muscle and the 
peritoneum; (2) the tissue between the in- 
vesting fascia on the inner surface of the trans- 
versus abdominis muscle and the retroperi- 
toneal tissue; and (3) the investing fascia on 
the inner surface of the transversus abdominis 
muscle. 

The first definition of this fascia is the one 
given in most anatomical and surgical texts. 
It apparently originated from, and is perpet- 
uated through, an erroneous interpretation of 
Sir Astley Cooper’s (Fig. 2) original descrip- 
tion of this fascia. His first work on hernia 
(1804) described and illustrated (Fig. 3), but 
did not name, this fascia. The term ‘‘trans- 
versalis fascia” was used for the first time in 
Part II of his work (1807, p. 3 and p. 4) where 
it was described as: 

**Anteriorly to the crural arch (Poupart’s ligament) 
is situated another fascia, which may be divided into 
two portions, the one being placed a little before the 
other. Its outer portion is attached to the greater 
part of the posterior edge of the crural arch, from as 
far as the spinous process of the ilium, and the inner 
labium of that bone, and it ascends to the posterior 
part of the transversalis muscle on the outer side of 
the spermatic cord, where that cord first quits the 
abdomen: the inner portion is thinner than the 
former, but is strengthened in this forepart by the 
tendon of the transversalis muscle; it is also slightly 
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attached to the crural arch, but is more firmly fixed 
to the ligament of the pubis, and is extended over the 
pubis into the cavity of the pelvis; it rises to the 
tendon of the transversalis muscle on the inner side 
of the spermatic cord, and is firmly attached to the 
linea semilunaris. 

“This anterior fascia, which is described in the first 
part of this work (1804), should be called fascia 
transversalis; it lines the posterior part of that 
muscle, and there prevents the viscera from de- 
scending between the fibers of the abdominal 
muscles, but leaves an opening for the passage of the 
spermatic cord and round ligament, which I have 
ventured to name the internal abdominal ring.”’ 


The following statement from the later 
editions of Cooper’s work (edited by C. Aston 
Key, 1827 and 1844) apparently is the source 
of the widely used, but erroneous, definition— 
that the fascia transversalis is composed of all 
the tissue between the transversus abdominis 
muscle and the peritoneum (1844 edition, p. 
26 and p. 27): 


‘‘When the lower portions of the internal oblique and 
transversalis muscles are raised from their subjacent 
attachment, a layer of fascia is found to be interposed 
between them and the peritoneum, through which 
the spermatic vessels emerge from the abdomen. 
This fascia, which I have ventured to name fascia 
transversalis, varies in density, being strong and un- 
yielding towards the ilium, but weak and more cellu- 
lar towards the pubes.”’ 


A more thorough study of the text, and par- 
ticularly the plates illustrating Cooper’s works, 
indicate that his concept of the peritoneum in- 
cluded all the tissue between the mesothelial 
surface of the peritoneal cavity and the in- 


trinsic fascia of the body wall. Therefore 
when the peritoneum was removed, the only 
tissue remaining between the inner surface of 
the transversus abdominis muscle and his 
concept of the “peritoneum,” was the intrinsic 
fascia on the inner surface of the abdominal 
wall. This concept is shown in Figures 3 
(male) and 4 (female), reproduced from Coop- 
er’s original works.! The vessels shown in 
these figures are denuded of their connective 
tissue coverings and the inner surface of the 
transversus and rectus abdominis muscles are 
exposed after the “peritoneum” is removed. 
If this concept of the peritoneum is to be 
maintained, then the aorta, vena cava, adren- 

1Similar figures are reproduced in the 1844 edition of Cooper’s The 


Anatomy and Surcical Treatment of Abdominal Hernia edited by C. 
Aston Key and published by Lea and Blanchard, Philadelphia. 
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als, kidneys, spermatic vessels, etc. are also 
contained in the “peritoneum”’; for the con- 
nective tissue embedding the pelvic vessels 
and that adjacent to the intrinsic fascia of the 
body wall is part of a continuous layer which 
also embeds the abdominal vessels and vis- 
cera.” More recent studies designate the 
tissue embedding the vessels and viscera of 
the abdomen and pelvis, retroperitoneal tis- 
sue, extraperitoneal, subserosal, etc. which 
apparently Cooper interpreted as part of the 
peritoneum. 

Subsequent classical papers on the anatomy 
and surgery of inguinal hernia by Scarpa, 
1809, Bassini, 1890, and Halsted, 1893, gen- 
erally conform to Cooper’s original definition 
of the transversalis fascia. 

The second definition of the transversalis 
fascia, given in several anatomical texts—the 
tissue between the investing fascia on the 
inner surface of the transversus abdominis 
muscles and the retroperitoneal tissue—could 
not be verified by studies in normal adult 
specimens. The tissue defined as the trans- 
versalis fascia in this concept is the outer part 
of the retroperitoneal tissue and it could not 
be dissected as a separate layer in many in- 
stances. The retroperitoneal tissue may be in 
the form of two laminae adjacent to the lower 
abdominal wall in some individuals, just as 
the subcutaneous fascia in this region is in the 
form of two laminae; but if this outer layer, 
termed the transversalis fascia by this detini- 
tion, is followed cephalad and caudad, it is 
found to be a part of the retroperitoneal 
tissue. Its areolar and fatty nature also would 
not justify its being the transversalis fascia. 

The third definition—the investing fascia 
on the inner surface of the transversus abdom- 
inis muscle (apparently the concept Cooper 
meant to convey in his first works, 1804-1807) 
—is becoming the accepted meaning of the 
transversalis fascia, due largely to the studies 
of Anson and his co-workers. The following 
quotation from a paper by Anson and McVay 
(1938, p. 189 and p. 190) aptly describes the 
relation of the transversus abdominis muscle 
to the transversalis fascia: 

2Cooper’s concept of the peritoneum is further verified by the state- 
ment from p. 30 (1844): “‘Within the cavity of the abdomen the sperm 


atic vessels receive no other covering but that which is derived from 
the peritoneum.” 
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“The medially placed tendinous plate is, in almost 
all descriptions, correctly termed aponeurosis; but 
curiously enough, the inferior continuation of the 
same structure is called a fascia, or specifically, the 
“transversalis fascia.’”” That the two are merely 
areas of the same layer is clearly evident in those 
cases—numerous in the laboratory, rare in books and 
journals—in which the muscle fibers terminate at a 
high level, leaving a broad expanse of the stratum 
entirely without fascicles. ... The inferior portion, 
appearing then as the hinder wall of the small lunu- 
lar interval between the inferior border of the muscu- 
lature and the inguinal ligament, is described and 
labelled as ‘transversalis fascia’ a term which is ap- 
plicable only to the internal layer of investing fascia 
of the transversus abdominis muscle. ... it is im- 
possible to make a clear separation between the 
transversalis fascia and the aponeurosis of the trans- 
transversus muscle.” 

The term transversalis fascia used herein- 
after conforms with the above description— 
the intrinsic, investing fascia on the inner sur- 
face of the abdominal wall. This fascia is not 
limited in its extent to the inner surface of the 
transversus abdominis muscle but is contin- 
uous with the intrinsic fascia of the other com- 
ponents of the body wall: iliac fascia, fascia of 
the pelvic diaphragm, fascia of the femoral 
sheath and canal, etc. Its relation to the other 
components of the ventral abdominal wall is 
shown in Figure 5, modified from a drawing 
published by McVay and Anson (1940). 

Apparently many of the descriptions of the 
transversus abdominis muscle and the trans- 
versalis fascia did not take into consideration 
the fact that anatomically and physiologically 
‘“‘a muscle” consists of both the aggregate of 
contractile elements and their binding and 
investing connective tissue. It appears from 
some descriptions of the transversalis fascia 
that the authors removed the investing fascia 
from the inner surface of the muscular part of 
the transversus abdominis muscle and yet 
considered its lower part, which does not con- 
tain muscular fibers in many individuals, the 
transversalis fascia. The error created by such 
a concept has resulted in confusing descrip- 
tions regarding the continuation and repre- 
sentation of the transversalis fascia in other 
parts of the abdomen or pelvis. 

The same anatomical and physiological 
concept of a muscle is used for the subsequent 
discussion of the cremaster muscle and cre- 
masteric fascia in their relation to the internal 
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spermatic fascia, and for the formation of the 
internal spermatic fascia from the trans- 
versalis fascia. 

Internal spermatic fascia. Exclusive of the 
skin and dartos fascia, three fascial layers are 
usually described as covering the vessels, 
nerves, lymphatics, vas deferens, testis, and 
tunica vaginalis: the external spermatic (in- 
tercrural or intercolumnar) fascia derived 
from the aponeurosis and fascia of the ex- 
ternal oblique muscle; the cremasteric layer of 
muscle and fascia derived from the internal 
oblique, and in some individuals also from the 
transversus abdominis; and the internal sper- 
matic (infundibuliform, tunica vaginalis com- 
munis) from the transversalis fascia (Hinman, 
1937; Callander, 1939; Grant, 1940; Gray, 
1942; Lowsley and associates, 1942; McVay 
and Anson, 1942; Cunningham, 1943; Main- 
land, 1945; and others). 

The described origin and form of the ex- 
ternal spermatic fascia are easily verified. 
The cremasteric muscle and fascia, however, 
have been described as arising either mainly 
from the internal oblique and only partly from 
the transversus abdominis muscle (Piersol, 
1930; Howell, 1939; Gray, 1942; Morris, 1942) 
or equally from both muscles (Spalteholz, 
1937; Grant, 1940), as is regularly the case in 
most other primates (Howell, 1939). The 
cremasteric muscle was observed to arise from 
both the internal oblique and the transversus 
abdominis muscles in those individuals whose 
transversus abdominis muscle had contractile 
fibers as far caudad as the inguinal ligament. 
Consequently the cremasteric fascia should be 
derived from and continuous with the fascia 
of these muscles. If the intrinsic fascia of the 
transversus abdominis muscle and the trans- 
versalis fascia are the same and therefore a 
source of the cremasteric fascia, then the in- 
ternal spermatic fascia must be derived from, 
and continuous with, some tissue other than 
the transversalis fascia. 

Although the internal spermatic fascia is 
illustrated in all the standard works on the 
spermatic cord, and a definite fascial layer can 
be found internal to the cremasteric layer in 
cases where hernia of long duration has re- 
sulted in thickening of all the layers of the 
spermatic cord, such a fascia is difficult to 
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demonstrate in dissections of normal sperm- 
atic cords. It is interesting to note that Coop- 
er, 1804 (p. 8), did not describe the presence 
of a fascial layer between the cremasteric 
layer and the hernial sac: 


‘When an inguinal hernia is dissected, immediately 
under the skin of the scrotum is found a fascia of 
greater or less thickness according to the duration 
and size of the tumor. This fascia is given off by the 
tendon of the external oblique muscle above the in- 
guinal ring. .. . Under this fascia is the cremasteric 
muscle, which forms another covering to the hernial 
sac... . When this fascia and the cremaster muscle 
are removed, the proper hernial sac becomes exposed 
to view.”’ 


Histological sections of normal spermatic 
cords illustrate the intimate blending of the 
connective tissue around the cremasteric 
muscle with the inner fat and areolar tissue, 
forming the embedding matrix for the con- 
stituents of the spermatic cord (Fig. 6). 
Thorek (1924) and Piersol (1930) show similar 
pictures of sections through the spermatic 
cord. 

In addition to the three customarily de- 
scribed (external and internal spermatic and 
cremasteric) layers, several authors (Deaver, 
1927; Galludet, 1931; Singer, 1935; Jennings, 
Anson, and Wright, 1942; and Mainland, 
1945) describe an additional inner layer of 
areolar and adipose tissue, derived from the 
retroperitoneal tissue, which forms the matrix 
around the vessels, nerves, lymphatics, vas 
deferens, etc. of the spermatic cord. The 
present study confirms the presence of this 
inner layer, which may contain a considerable 
amount of fat in some individuals and be the 
site of formation of lipoma (Cecil, 1927) or 
even be mistaken for herniation of retroperi- 
toneal fat. This areolar and fatty tissue ap- 
parently is a normal constituent of the sper- 
matic cord. It is so fused with the inner sur- 
face of the cremasteric fascia that the two 
cannot be separated easily by dissection in in- 
dividuals without indirect inguinal hernia. 

Therefore the term internal spermatic fas- 
cia is used to include all the connective tissue 
and fat which form the embedding matrix for 
the components of the spermatic cord internal 
to the fascia ensheathing the cremasteric 
muscle. This tissue is continuous with the 











retroperitoneal tissue of the abdomen and 
pelvis. The older term, tunica vaginalis com- 
munis,” seems to be more appropriate than 
the term internal spermatic fascia, for this is 
not a definite fascial layer such as the external 
spermatic and cremasteric layers, but a com- 
mon, embedding layer of areolar and fatty 
tissue for all the components of the spermatic 
cord. 


ANATOMICAL OBSERVATIONS 


Embryos. The continuity of the fasciae 
lining the abdomen, pelvis, and spermatic 
cord, of the adult, and the analogy of these 
fasciae with the subcutaneous fasciae, can be 
more easily understood by tracing briefly the 
development of these fasciae in their relation 
to the developing body wall and viscera. 

In young embryos, a continuous sheet of 
mesenchyme (mesoblastic cells) fills all the 
potential space between the epithelium of the 
developing skin, on the outer surface of the 
body, and the mesothelium of the developing 
peritoneal (celomic) cavity, on the inner sur- 
face of the body not occupied by the vessels 
and viscera (Fig. 7). 

With the formation of the musculobony 
tissue in the body wall, the original mesen- 
chymal sheet is divided into an outer, subcu- 
taneous layer, associated with the skin and 
external surface of the musculobony tissue, 
and an inner, retroperitoneal layer, between 
the mesothelium of the peritoneal cavity and 
the inner surface of the musculobony tissue 
(Fig. 8). These layers are adjacent to the sur- 
face of the developing cutaneous and peri- 
toneal epithelia, and form an embedding ma- 
trix for the myogenic and osteogenic cells of 
the body wall and the myogenic cells of the 
visceral wall—in which the muscles and bones 
develop and become ensheathed. 

Emphasis will be placed mainly on the retro- 
peritoneal tissue. This tissue embeds the di- 
gestive and urogenital systems together with 
their nerves and blood vessels in a continuous 


1In editing Cooper’s work, Key (1844) apparently noted the continuity 
of the abdominal fascia into the spermatic cord, for he wrote in the foot- 
note to p. 30: ‘‘A process from the inner margin of the internal ring may 
be traced upon the spermatic artery and vein for some distance in the 
abdomen, resembling the thin fascia sent by the outer margin along the 
cord within the canal.” 

2The cremasteric fascia, cremasteric muscle and tunica vaginalis com- 
munis are the only coverings of the spermatic cord listed in the Basle 
Anatomical Nomenclature (Emmel, 1927). 
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layer of connective tissue, and will form the 
fascial lining of the abdomen and pelvis. 

The connective tissue (fascia) of the ven- 
trally placed digestive system and that of the 
laterally placed urogenital system, in the ab- 
domen, are not difficult to understand because 
of the relatively constant, spacial relationship 
of these systems to each other and the medio- 
lateral continuity of their embedding fascia 
(Fig. 8). With the change in position to a 
dorsally placed intestine and ventrolaterally 
placed urogenital organs, a misleading spacial 
change in fascial continuity arises which can 
be better understood by a brief review of the 
development of the pelvic organs. 

In embryos before the 7th week, the term- 
inal ends of the digestive and urogenital sys- 
tems empty into a common structure, the 
cloaca, which is embedded in a layer of pelvic 
connective tissue continuous with that around 
the same systems in the abdomen. As the 
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structures before definitive form of tissue is developed 
outer, intermediate, and inner stratum of retroperitoneal tissue 


cloaca is divided into its two parts—the future 
hind gut and the urogenital sinus—the peri- 
toneal (celomic) cavity intervenes between 
these two structures, separating the posterior 
surface of the developing bladder, prostate, 
and seminal vesicles from the anterior surface 
of the future rectum. This intervening peri- 
toneal cavity is lined by a surface layer of 
mesothelium and subjacent retroperitoneal 
tissue. Therefore, although the retroperito- 
neal tissue around the terminal ends of the 
urogenital and digestive systems appear to be 
completely separated in one area, it is con- 
tinuous laterally with similar tissue common 
to all the structures of the abdomen and pelvis 
(Fig. 9). With increasing age the mesenchym- 
atous retroperitoneal tissue differentiates into 
the muscles and connective tissue of the de- 
veloping viscera, and the adipose and areolar 
tissue filling the spaces between the body wall 
and the viscera (Fig. 10). 
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As the viscera change their positions, grow 
larger, and become functionally distended, 
the cul-de-sac of peritoneum between the 
lower ends of the rectum and urogenital sys- 
tems becomes obliterated by caudocraniad 
usion and regression of the mesothelial layers. 
[he retroperitoneal tissue remains to form the 
uture Denonvilliers’ fascia of the adult (Cu- 
1€0 and Veau, 1899; Smith, 1908; Wesson, 
1g22 and 1923; Tobin and Benjamin, 1945). 

A similarly misleading change also applies 
to the fascia of the spermatic cord, the con- 
stituents of which begin development within 
he retroperitoneal tissue of the abdomen and 
elvis. As these constituents descend through 
he layers of the abdominal wall into the scro- 
um, derivatives of these layers are also carried 
long as the external spermatic and cremas- 
eric fasciae and the cremaster muscle. The 
yrocessus vaginalis, a part of the peritoneal 
avity, extends almost directly through the 
bdominal wall, carrying along the adjacent 
etroperitoneal tissue (internal spermatic fas- 
ia) embedding the constituents of the sper- 
natic cord, into the scrotum. 

Fetus. For the sake of brevity, a detailed 


lescription of the fasciae of the 8 and g month 


fetus will not be presented as the general form 
and continuity of their fasciae are similar to 
those of the adult, discussed subsequently in 
this paper. The composition of the contin- 
uous fascial layers lining the abdomen, pelvis, 
and spermatic cord in these age groups is more 
areolar and less collagenous than in the adult. 
lhere is less fat in the pararenal and perirenal’ 
regions and in the other parts within the body, 
where deposits of adipose tissue would nor- 
mally be found in the adult. The areolar and 
iatty tissue lining the spermatic cord is con- 
tinuous with the retroperitoneal tissue of the 
abdomen and pelvis. 

Adult. The connective tissue between the 
peritoneum and the body wall forms a con- 
tinuous lining for the abdomen, pelvis, and 
spermatic cord. This continuity can be dem- 
onstrated by dissecting the peritoneum from 
the body wall and viscera, in addition to ex- 
posing the spermatic cord by reflection of the 

The terms perirenal and pararenal are used since they have become so 

\l established in the literature. Etymologically, however, perinephric 

d paranephric are correct since both parts of these words are of Greek 


ivation; whereas perirenal and pararenal combine Greek with Latin 
rivations (Simeone, 1942). 
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Fig. 1. Photomicrograph of a transverse section through 
an area of peritoneum dissected from the lateral wall of the 
abdomen of a body at autopsy. Blood cells are in the peri- 
toneal cavity, P.C., and adjacent to the mesothelial cells, 
M.C. The relation of the basement membrane, B.\/., to 
the subjacent connective tissue, C.7., containing fat and 
terminal vessels and nerves, is shown. X57. 


entire length of cremasteric layer (Fig. 11). 
The dissectible strata of this connective tissue: 
(1) an inner stratum associated with the di- 
gestive system and its nerve and blood supply; 
(2) an intermediate stratum embedding the 
adrenals, urogenital system, their nerve and 
blood supply together with the aorta and 
vena cava; and (3) an outer stratum, the in- 
trinsic fascia of the components of the body 
wall; will be discussed individually and in 
their relation to each other, since all three 
strata were originally derived from, and form 
parts of, continuous layers of retroperitoneal 
connective tissue (Table 1). 

Most of the peritoneum covering the viscera 
and lining the body wall is in the form of a 
single layer and therefore has only one sub- 
jacent layer of connective tissue associated 
with it. In some parts of the abdomen and 
pelvis, however, where rotation of the gut or 
obliteration of a peritoneal cul-de-sac has oc- 
curred, the connective tissue components of 
the several layers of embryonic peritoneum 
remain. Such a fusion of the embryonic peri- 
toneal layers has been described by Toldt 
(1893) for the intestine; and Denonvilliers 
(1836 and 1837), Smith (1908), and Tobin and 
Benjamin (1945) for the pelvic cul-de-sac of 
peritoneum. 

The inner stratum is mainly a thin areolar 
layer immediately outside of the entire extent 
of the peritoneal basement membrane. This 
inner stratum embeds and forms the adven- 
titial layer of the abdominal and pelvic parts 
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Fig. 2. Photograph of a portrait of Sir Astley Paston 
Cooper (1768-1841). Reproduced from Guy’s Hospital 
Reports, 1940-1941, 90: 73. 


of the gastrointestinal system together with 
its vessels and nerves, in their course between 
the peritoneal layers of the mesenteries. It is 
continuous with the connective tissue cap- 
sules and stroma of liver, spleen, pancreas, ete. 
This tissue can be demonstrated on any 
part of the intestine, but it is most easily seen 
grossly by cutting the peritoneum along the 
midaxillary line and reflecting it medialward. 
The connective tissue between the peritoneal 
layers remaining from the primitive mesen- 
teries of the ascending or descending colon 
can be seen embedding the vessels and nerves 
to these structures (Fig. 11). The part of this 
layer for the gastrointestinal system begins on 
the esophagus at the diaphragm and, at this 
site, blends with the other strata of the ab- 
dominal connective tissue which are also at- 
tached to the ventral surface of the diaphragm. 
Caudally this stratum follows and covers all 
the contours of the gastrointestinal system 
together with its vessels and nerves, to fuse 
with the outer stratum on the pelvic dia- 
phragm where the rectum is adjacent to the 
fascia of the levator ani muscles (Fig. 17). 
In other parts of the abdomen and pelvis 


not occupied Uy the gastrointestinal system 
this stratum is absent; except when inflamma- 
tion results in thickening all the strata. 

The intermediate stratum forms the embed- 
ding matrix for the adrenals, the urogenital 
system and the larger vessels and nerves (Figs. 
11, 12, and 13). Its composition varies with 
the area under consideration—being areolar, 
fibrous, or fatty, depending on the mobility of 
the viscera in the area and the obesity (body 
type) of the individual. The fatty constit- 
uents of this stratum may be the site of lipoma 
formation (Ockuly and Douglass, 1937 

The representation of this stratum on the 
ventral abdominal wall is not illustrated in its 
entirety, but areas from this region are shown 
in Figure 5 to demonstrate its relation both to 
the peritoneum and to the transversalis fascia, 
and in Figure 16 showing a lamina of this 
tissue (umbilical vesical fascia) which embeds 
the urachus and lateral umbilical ligaments in 
a common layer, to become continuous, caud 
ally, with the connective tissue of the bladder, 
seminal vesicles, and prostate. Hammond, 
Yglesias, and Davis (1941) have described the 
embryological origin, adult structure, and po- 
tential fascial space between the umbilical 
vesical fascia and the umbilical prevesical 
fascia. The latter apparently is the tissue 
anterior to the umbilical vesical fascia; which 
is part of the intermediate stratum, in those 
individuals where the intermediate stratum is 
in the form of two laminae adjacent to the 
ventral abdominal wall. 

This intermediate stratum extends across 
the midline to enclose the aorta, vena cava, 
and renal vessels in a common layer (Fig. 13). 
Blood vessels for the gastrointestinal system 
or the muscular part of the body wall, are en 
sheathed in a continuation of this layer 
thereby establishing a continuity of the inter 
mediate with the inner and outer strata alon; 
the course of these vessels. 

In the region of the kidneys and ureters this 
tissue may be in the form of two laminae, par 
ticularly in obese specimens. Local thicken 
ings of the ventral lamina form the renal fas 
cial layers of Gerota and the perirenal fat 
The dorsal lamina forms the pararenal fat anc 
areolar tissue between the ventral lamina ani 
the transversalis fascia (Figs. 11, 12, 13). 
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Exnipits an internal view of Poupart’s ligament, the origin and course of the fascia, which it sends upward 





to unite the transversalis muscle to Poupart's ligament, and the orig 


over the iliacus internus muscle; also the course of the spermatic cord thr 


situation and course of the epigastric artery and vein, with their origin trom the ac artery: and ve 











Fig. 3. Photograph of Plate II and its legend from 
ooper’s first work on hernia (1804), showing the relation 
f the fascia, labelled m, (named the ¢ransversalis fascia in 
is 1807 work) to the vessels and components of the ventral 


specimens of slight obesity this tissue, caudal 
io the renal region, may not be laminated but 
onsist only of a single stratum (Tobin, 1944). 

Cephalad, the ventral lamina encloses the 
adrenals and kidneys in separate compart- 
ments and fuses with the dorsal lamina and 
outer stratum, both of which are also attached 
to the ventral surface of the diaphragm (Figs. 
11, 12). The ventral lamina continues caud- 
ally around the spermatic vessels and ureters 
and fuses with the connective tissue of the 
bladder (Figs. 11, 14, 15, and 17). At the ab- 
dominal inguinal ring the ventral lamina, sur- 
rounding the spermatic vessels from kidney 
region, and part of the intermediate stratum 
around the vas deferens, from bladder region, 
fuse with the dorsal lamina and continue as 
the innermost layer, internal spermatic fascia, 
of spermatic cord (Figs. 11 and 12). 

The autonomic nerves, around the aorta, 
are also embedded in this stratum. A division 
of these nerves, the hypogastric plexus, em- 
bedded in a derivative of this stratum, leave 
the iliac vessels at the level of the 2nd or 3rd 
sacral vertebra (Figs. 14 and 15) and continue 
their course in the intermediate stratum em- 
bedding the pelvic viscera. A similar course 





1 Awhite tendinous line trom which the tascur proceed wt 


a) 


minal ning trom being see 


shut up the lower part of the abulomen . Bere 


body wall of the male. The “peritoneum” has been re 
moved. (The letters and guide lines were so faded in the 
original plate, they were retouched in this photographic 
reproduction.) 





Fig. 4. Photograph of Figure 5 from Plate IT of Cooper’s 
(1807) work on hernia. This figure illustrates the relation of 
the transversalis fascia to the muscles of the abdominal 
wall and the vessels after the “peritoneum” had been re 
moved from a female body. a, Pubis; 0, ilium;c, abdominal 
muscles; d, rectus; ff, junction of fascia iliaca and trans 
versalis behind crural arch; g, round ligament passing from 
abdomen through fascia transversalis; /#, portion of fascia 
or tendon passing from pubis to join rectus; /, fascia iliaca; 
k, iliac artery; /, iliac vein; m, epigastric artery; , epigas 
tric vein; 0, anterior crural nerve; p, crural space by which 
crural hernia descends: it leads into crural sheath. 
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Rectus sheath 





Retroperitoneal | 


1gsue Peritoneum 


Transversalis fascia 


Fig. 5. Diagram of the relations of the peritoneum, retro- 
peritoneal tissue, transversalis fascia, and abdominal 
muscles, with their fascial sheaths, after removal of the 
skin and subcutaneous fascia and partial dissection of the 
muscles. (Modified from McVay and Anson, 1940.) 


of the pelvic autonomic nerves is described 
for the female by Curtis, Anson, Ashley, and 
Jones (18, 1942). 

Denonvilliers’ fascia, a dense collagenous 
and muscular layer, is located between the 
intermediate stratum on the posterior surface 
of the bladder, prostate, and seminal vesicles 
and the inner stratum on the anterior surface 
of the rectum. Denonvilliers’ fascia also fuses 
laterally with the areolar and fatty tissue of 
the intermediate stratum (Fig. 17). 


Fig. 6. Photomicrograph of a transverse section through 
a spermatic cord removed from an adult at operation. The 
skin, dartos, and external spermatic fascia were incised and 
the cremasteric muscle and fascia with the enclosed con 
tents of the spermatic cord were fixed for sectioning. Note 
the cremaster muscle, C.4/., is embedded in a circular layer 
of cremasteric fascia, C.F. No definite fascial layer is found 
internal to the cremasteric fascia, which could be termed 
the internal spermatic fascia, other than the fatty and 
areolar tissue embedding the internal spermatic artery, 
1.S.A., pampiniform plexus of veins, P.P., vas deferens, 
V.D., vessels of the vas deferens, V.V.D., and nerves. 
Connective tissue strands encircle the vas deferens and its 
vessels as well as the pampiniform plexus of veins. X 3. 


The intermediate stratum is continuous 
with the areolar and fatty tissue in the space 
of Retzius—between the dense fascial collar 
of the prostate and bladder and the outer 
stratum of the pelvic wall. Smooth muscle 
fibers may be found in this layer in some loca- 
tions, as in the puboprostatic ligaments. This 
stratum fuses with the outer stratum at the 
points where the viscera are attached to, or 
vessels and nerves enter into, the muscles and 
bones of the body wall. 

The outer stratum. The outer stratum is 
associated with the muscular and bony com- 
ponents of the body wall. It is usually desig- 
nated in a limited region as the transversalis 
fascia. However, this layer is not limited en- 
tirely to the extent of the transversus abdom- 
inis muscle but it can be traced as a continu- 
ous layer from the fascia covering the inner 
surface of the transversus abdominis muscle to 
other components of the body wall: rectus ab- 
dominis, iliopsoas, obturator, levator ani, etc. 
(Figs. 5, 12, 13). It is a thickened supporting 


Fig. 7. Photomicrograph of a transverse section throug! 
a © millimeter crown-rump-length human embryo. Thi 
mesenchyme (connective tissue) between the developin: 
skin, S.,and mesothelium of the developing peritoneal, P 
cavity is a continuous homogeneous layer in the areas no 
occupied by the embryonic blood vessels, B.V. The con 
nective tissue around the developing intestine and withii 
its mesentery is continuous with the connective tissue en 
bedding the developing vessels and viscera in the dorsa 
part of the body. X45. 
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layer fused to the inner surface of the various 
parts of the body wall. 

Fascial collars appear to be formed from 
this outer stratum around the prostate and 
bladder and the lower part of the rectum, 
where they are attached to the fascia of the 
pelvic diaphragm (Fig. 17). Curtis, Anson, 
and Beaton (1940) have described fascial col- 
lars, derived from the pelvic fascia, ensheath- 
ing the female pelvic viscera. Connective tis- 
sue from the other strata is also connected to 
the pelvic viscera and is continuous with the 
cephalic part of the fascial collars—the con- 
nective tissue along the course of the ureters, 
vas deferens, blood vessels and nerves to the 
pelvic viscera, and on the sides of the peri- 
toneal cul-de-sac and Denonvilliers’ fascia 
fuse with the fascial collars of the prostate, 
seminal vesicles, bladder and rectum (Figs. 
11, 14, 15, 16 and 17). 

The outer stratum covers the ventral sur- 
faces of the bodies of the vertebrae. It con- 
tinues caudally to cover the ventral surface 
of the sacrum, and the vessels closely applied 





Fig. 9. Photomicrograph of a transverse section through 
the pelvis of a 19.5 millimeter human embryo. Connective 
tissue (mesenchyme) surrounds the developing rectum, R., 
bladder, B., and the developing muscles of the pelvic floor. 
This connective tissue is continuous with the layer around 
the digestive and urogenital systems in the abdomen. The 
peritoneal cavity, P.C., surrounds three sides of the de- 
veloping rectum and, in this area, separates the connective 
tissue around the rectum from that around the developing 
bladder. The position of the urethra, U., is shown. X 1o. 
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Fig. 8. Photomicrograph of a transverse section through 
a 19.5 millimeter human embryo. The developing abdom 
inal muscles, 4..\/., divide the mesenchyme between the 
developing skin, S., and the peritoneum, 7., into a sub 
cutaneous, S.L., and a retroperitoneal, R.L., layer. Note 
the continuation of the connective tissue in the mesentery 
of the intestine, /., around the aorta, -1., subcardinal veins, 
S.V., and the metanephric kidney, 1/7. A. The degen 
erating mesonephric kidney, WES. A., and the parietal 
layer of peritoneum, P.P., are indicated. X15. 





Fig. 10. Photomicrograph of a transverse section through 
the pelvis of a 208 millimeter, male human embryo. The 
muscles are forming around the pelvic viscera and in the 
pelvic floor. Mesenchyme has differentiated into: connective 
tissue around rectum, R., vas deferens, |’.)., and prostate, 
P.; fat, F. in space of Retzius and on sides of rectum; 
and fascia adjacent to levator ani muscles, L.A.M. X4. 
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Fig. 11. Drawing of part of the fascia lining part of the 
abdomen, pelvis major, and spermatic cord. The ventral 
abdominal wall, liver, stomach, and small intestine have 
been removed and the extent of the internal spermatic 
fascia exposed by reflection of the skin, dartos, external and 
cremasteric layers. The parietal peritoneum was cut along 
the left midaxillary line, dissected from the subjacent retro- 
peritoneal tissue, and reflected medialward. By this reflec- 
tion, the relation of the peritoneum to the descending colon 
and its mesentery are shown. The colic vessels are em- 
bedded in the inner stratum of retroperitoneal tissue which 
also surrounds the colon. In one area part of the inner 
stratum has been removed from the colic vessels (elevated 
with hook). The ventral lamina of the intermediate stratum 
embeds the adrenals, kidneys, ureters, and spermatic ves- 
Caudally the intermediate stratum surrounds the 
bladder and seminal vesicles and is continuous with the 
internal spermatic fascia around the components of the 
spermatic cord. 


sels. 


to the surface of the sacrum and lateral pelvic 
wall. Although the craniad sources of these 
vessels were embedded in the intermediate 
stratum, in the pelvis the only dissectible 
fascial layer around these vessels was that 
continuous with the outer stratum (Fig. 15) 
usually designated as the pelvic fascia. 

As branches of the pelvic vessels go to the 
viscera, sheaths of connective tissue are car- 
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Fig. 12. Drawing from a further stage in the dissection 
shown in Figure 11. The intermediate stratum of retro 
peritoneal tissue consists of two laminae. The ventral lam 
ina, embedding the adrenal, kidney, ureter, and spermatic 
vessels, is retlected medialward to expose the dorsal lamina 
of this stratum. Both laminae become continuous with the 
internal spermatic fascia at the abdominal inguinal ring. 
The dorsal lamina is shown in its relation to subjacent 
transversalis fascia. 

ried with them from the outer stratum to fuse 
with the intermediate stratum embedding the 
viscera. These connective tissue sheaths may 
be a partial support to the pelvic viscera as 
indicated by the case of the superior hemor 
rhoidal vessels and their ensheathing fascia 
supporting the upper part of the rectum. 
Curtis, Anson, Ashley, and Jones (1942) have 
suggested a similar role for the connective 
tissue around the blood vessels of the female 
pelvis. 


CLINICAL CONSIDERATIONS 


The structure and interconnections of the 
fascial strata lining the abdomen, pelvis, and 
spermatic cord limit or enhance their clinical! 
applications. In regions of the body where 
there is little mobility between the parts, i.e. 
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m the ventral abdominal wall immediately 
ibove and lateral to the umbilicus, the fascial 
strata are so intimately blended, because of 
he paucity of intervening fatty and areolar 
‘issue, that the peritoneum appears to be at- 
tached to the transversalis fascia. Such an 
irrangement does not permit surgical manip- 
ilation of the various strata and has no doubt 
ed to the current misunderstanding of struc- 
ure and continuity of these strata into the 
lorsal part of the abdomen and into the pel- 
vis—since many of the original descriptions 
vere made primarily by individuals interested 
n surgery of the ventral abdominal wall. 
lowever, where there is mobility between the 
‘iscera and the body wall, as in the renal 
egion, in the pelvis, and in the scrotum, the 
1umber and thickness of the layers increase. 
it is in these regions that the fascial strata 
ind the potential spaces between the strata 
iave more clinical applications. 

The anatomy of the fascial strata has been 
lescribed in a preceding part of this paper. 
he potential fascial spaces between the strata 


Hypogastric plexus 








Fig. 13. Drawing of a cephalic view from a transverse 
section through the renal region. This section was dissected 
to show the derivatives of the intermediate stratum of 
retroperitoneal tissue. The dorsal lamina forms the para- 
renal fat between the transversalis fascia and posterior 
renal fascia. The ventral lamina forms the perirenal fat and 
the anterior and posterior layers of renal fascia. The retro- 
peritoneal tissue is continuous across the midline, along the 
course of the renal vessels, from one kidney area to the 
other. 


will be summarized and a few clinical examples 
given to indicate the importance of the strata 
or the potential spaces between the strata. 
Potential fascial spaces of clinical import- 
ance are found: 
1. Between the peritoneum and (a) the 
inner stratum around the gastrointestinal sys 


Sup hem.vessels 





Fig. 14. Drawing of the relation of the peritoneum to the retroperitoneal tissue 
of the pelvis. On the left side of this figure, the parietal peritoneum of the abdominal 
wall, z, is freed from the subjacent intermediate stratum of retroperitoneal tissue, and 
the parietal and visceral pelvic peritoneum, 2, are intact. On the right side the pelvic 
peritoneum, 2, has been dissected from the intermediate stratum of retroperitoneal 
tissue and reflected ventrad. The spermatic vessels, ureters, superior hemorrhoidal 
vessels, and hypogastric plexus of nerves are embedded in the retroperitoneal tissue. 
The upper part of the psoas muscle, the iliac vessels, and sacrum are covered by the 
outer stratum of the retroperitoneal tissue which forms the fascia of the body wall. 
Note the potential space between the latter and the retroperitoneal tissue across the 
midline. 
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Fig. 15. Drawing of another stage in the dissection shown in Figure 14. The in- 
termediate stratum of retroperitoneal tissue embedding the spermatic vessels, ureters, 
superior hemorrhoidal vessels, and hypogastric plexus is retracted forward together 
with the rectum embedded in the inner stratum. The continuation of the transver- 
salis fascia as the pelvic fascia is shown. The inferior epigastric vessels are embedded 
in the intermediate stratum of retroperitoneal tissue on the ventral abdominal wall. 
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Fig. 16. Drawing from further stage in the dissection of the specimen shown in 
Figures 14 and 15, to illustrate the layer from the intermediate stratum of retroperi- 
toneal tissue which embeds the urachus, lateral umbilical ligaments, and bladder. 
This layer is retracted from the intermediate stratum of the ventral abdominal wall. 
Some of the fat and areolar tissue in the space of Retzius, at the sides of the blad- 
der, have been removed to show the continuity of the layers of the intermediate stra- 
tum with the fascia of the pelvic wall. The puboprostatic ligament is a local conden- 
sation of this fascia, containing bundles of smooth muscle, which attaches the prostate 
to the pubis. The course of the ureter, spermatic and inferior epigastric vessels is 
shown. 
















tem and within its mesenteries: or (b) the — sists primarily of areolar tissue; and (c) wher 
peritoneum and the intermediate stratum in this stratum is laminated—the renal regio: 
the parts of the abdomen and pelvis not oc- and adjacent to the ventral abdominal wall 











cupied by the gastrointestinal system. 3. Between the intermediate stratum an 
2. Within the intermediate stratum; (a) the outer stratum. 
where local thickenings of this stratum embed These are the anatomically dissectibl 





several structures in a common layer; (b) in spaces. The course of extravasated blood an: 
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Fig. 17. Drawing, cephalic view, from a dissected, trans- 
rse section through the pelvis of the specimen shown in 
e preceding figure. This section was cut in the plane in- 
cated by the insert, b. Part of the bladder and seminal 
sicles have been removed. The fascia of the levator ani 
uscles (outer stratum) appears to be continuous with the 
scial collar of the bladder. The ureter and the vesical 
ssels are embedded in the intermediate stratum of retro- 
ritoneal tissue, which forms the fat and areolar tissue in 
e space of Retzius, at the sides of the bladder. The rec- 
im, embedded in the inner stratum of retroperitoneal 
\'ssue, is shown in its relation to the posterior layer of 
enonvilliers’ fascia. The anterior layer of Denonvilliers’ 
iscia, covering the posterior surface of the seminal vesicles 
and prostate is dissected from the posterior layer of Denon- 
villiers’ fascia. Both of these layers fuse laterally with the 
ntermediate stratum of retroperitoneal tissue. A potential 
space is found between the fascia around the rectum and 
ie continuation of the outer stratum of fascia, over the 


posterior wall of the pelvis. 


ureter, respectively, as well as infection from 
a kidney or perinephric abscess, may break 
through the various strata and involve one or 
more of these spaces. 

Fascial strata as surgical guides. A knowl- 
edge of the fascial strata of the abdomen and 
pelvis is a great asset to the surgeon who oper- 
ates in these regions. In approaching the kid- 
ney or the ureter through the lumbar incision, 
alter the abdominal muscles and the trans- 
versalis fascia are incised, definite fascial 
planes are observed which can be followed 
along the dorsal posterior surface of the retro- 
peritoneal tissue embedding the adrenals, 
kidneys, ureters, and gonadal vessels (Figs. 
12 and 13). 

In some cases of carcinoma of the bladder it 
becomes desirable to remove this organ to- 
gether with the prostate gland, the seminal 








Fig. 18. Photograph of bladder and prostate removed 
surgically from B. A., 59 year old, white male, No. 180,392. 
The site of carcinoma in the bladder, B, is indicated by the 
arrow. The carcinoma cells are shown in the insert, a, a 
photomicrograph from a histological section of biopsied 
tissue. The area adjacent to the carcinoma was edematous, 
FE. The prostate gland, P, together with its capsule, the 
seminal vesicles, and the bladder were removed intact. 
Dissection was made in front of the anterior layer of De- 
nonvilliers’ fascia (Fig. 17) to facilitate the removal of the 
seminal vesicles, prostate, and bladder, as a unit, and to 
prevent injury to the rectum and peritoneum. Insert 
X120. 





vesicles, and a portion of the urethra as a unit 
(Fig. 18). Whether one uses the procedure of 
Hinman (1935), Beer (1937) or others, the 
dissection and removal of this group of organs 
as a unit can be greatly facilitated by utiliz- 
ing the potential space between the capsule of 
the prostate gland and seminal vesicles and the 
anterior layer of Denonvilliers’ fascia; as pre- 
viously pointed out by Wesson (1922 and 
1923) and later suggested in the anatomical 
restudy of Denonvilliers’ fascia by Tobin and 
Benjamin (1945). 

In some cases where the ureter has been 
constricted by bands of retroperitoneal fibrous 
tissue, this structure becomes dilated in cer- 
tain portions, narrowed in others, with con- 
siderable variation in the tortuosity. It is not 
possible to prove whether the fibrous bands 
cause, or result from, the tortuous ureters; be- 
cause the kidney, ureter, and perirenal fascia 
develop together. Nevertheless Tobin (1944) 
reported absence of the perirenal fascia on the 
same side as the congenitally absent kidney 
and ureter. Apparently the presence of the 
kidney and ureter govern to some degree, at 
least, the thickening of the intermediate stra- 
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Fig. 19. Photograph of a pyelogram (skiodan) of S. B., 
6 year old, white female, No. 150, g60. The right ureter is 
enlarged and tortuous. This patient had a unilateral tri- 
gone with absence of the left ureteral orifice, and presum- 
ably agenesis of the left kidney and ureter. The entire 
length of the right ureter was explored and the many dense 
bands of retroperitoneal tissue adherent to the ureter were 
severed. Compare with Figure 20. 
tum to form the fascia from the differentiating 
mesenchyme. It is possible to have a congen- 
itally absent kidney and fascia on one side 
with normal development of these structures 
on the other side. On the other hand one can 
have a situation similar to the one aforemen- 
tioned with marked changes in the ureter and 
fascia as shown in Figure 19, or the condition 
may be bilateral (Fig. 20). These malforma- 
tions can be partly corrected by surgically 
severing the bands of retroperitoneal fibrous 
tissue and resecting the redundant portion of 
the ureter in the lower third and carrying out 
an oblique anastomosis (Hinman, 1929). 

Perirenal insufflation. Many reports have 
been made of the spread of air injected around 
the kidney or adrenal for roentgenographic 
studies of pathology in these regions (Carelli 
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Fig. 20. 
topsy of G. C., 3 week old, white male, No. 233,142. 
congenital valve (indicated at the point of the arrow) wa 
present in the prostatic urethra. The wall of the bladde: 
B, was hypertrophied and trabeculated. Thickened band 
of retroperitoneal tissue were adherent to the dilated, to 
tuous ureters, U. The continuous layer of retroperitone: 
tissue embedding the bladder, ureters, and - seaseag 39 ve 
sels also forms the renal fascia around the kidneys, Tl 
relation of the aorta, A, to the other structures is a 


and Sordelli, 1921; Rosenstein, 1921; Cahi! 
1935; and others). The air may spread to t! 
opposite renal space in about 10 per cent 
the cases (Senger and Bottone, 1944), to t! 
caudal surface of the diaphragm, or may { 
low the fascial planes along the ureter or g 
nadal vessels into the pelvis (Fig. 21). 
spread of injected air can be readily und 
stood, if reference is made to the potent 
spaces between the continuous fasciae arou 
the kidneys, adrenals, together with the larg 
blood vessels, and the ureters; and its cont 
uation to the other side (Fig. 13), dorsally 
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Fig. 21. Photograph of an x-ray film following perirenal 
insufflation of air in J. D., 18 year old, white female, No. 
52,084. The air apparently entered the pararenal space on 
the right side (left side of figure) and continued caudally 
hetween the laminae of the intermediate stratum of retro- 
peritoneal tissue toward the right inguinal canal. On the 

ft side the air appears to have entered the perirenal space 
and does not continue as far caudally as on the right side. 
The fascial space between the adrenal, Ad., and kidney, K., 
s demonstrated by the injected air on the right side of the 
figure. 


the diaphragm or ventrally into the pelvis 
(igs. 11 and 15). To our knowledge no cases 
have been recorded where air has spread into 
the scrotum or labia major along the course of 
the spermatic cord or round ligament. 
Retroperitoneal extravasation. Retroperito- 
neal extravasation of blood or urine from an 
injured kidney, ureter (Fig. 22), or rupture of 
the larger blood vessels, through trauma or by 
degenerative erosion from a pathological con- 
dition, is not uncommon. The course of such 
extravasation has been reported many times 
previously in both the male and female. The 
role of the fascial strata of the abdomen, pel- 
vis, and spermatic cord in extravasation of 
blood or urine, for sake of brevity, will be il- 
lustrated therefore only by the following cases. 
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Fig. 22. Photograph of a 10 minute excretory urogram 
(diodrast) from W. S., 7 year old, white male, No. 209,305. 
Diodrast is extravasated into the retroperitoneal tissue as 
indicated by the arrow. This patient was hit by a passenger 
bus and at the time of surgery the right ureter was found to 
have been severed by an aberrant artery to the lower pole 
of the kidney. Diodrast, urine, and blood were found in the 
retroperitoneal tissue. 


Nammack and Hirsch (1945) reported a 
case of rupture of the aorta, proximal to the 
bifurcation, with resultant retroperitoneal ec- 
chymosis throughout the mesenteric-bowel 
junction, along the left side of the abdominal 
cavity, extending from the left perirenal region 
down the retroperitoneal tissue to the left 
scrotum. Externally there was considerable 
ecchymosis of the left inguinal region, the left 
lower quadrant, the upper portion of the left 
upper thigh and the left side of the scrotum. 

The patient reported in this case had re- 
ducible bilateral inguinal hernias, which may 
account for the blood passing into the scrotum. 
After retrograde injection of liquid latex be- 
neath the cremasteric layer of the spermatic 
cord toward the abdomen of unembalmed 











Fig. 23. Photomicrograph of a transverse section through 
the mesentery of the jejunum, obtained at autopsy, from 
H. P., 61 year old, white male, No. 52,684. This patient 
had both retroperitoneal and intraperitoneal hemorrhage 
following rupture of the left gastroepiploic artery. Extra- 
vasated blood, £.B., is present in the retroperitoneal tissue 
of the mesentery near the superior mesenteric artery 
S.M.A. A mesenterial lymph node, L.M., is shown. X13. 


bodies, we found the latex traversed the con- 
nective tissue within the spermatic cord only 
as far as the external abdominal ring but did 
not enter the inguinal canal. Apparently the 
arrangement of the abdominal muscles form- 
ing the walls of the inguinal canal prevents 
the ready passage of fluid along the spermatic 
cord or round ligament of the uterus through 
the inguinal canal into the scrotum or labia. 
The other case is from an autopsy performed 
in the Department ot Pathology at this school. 
H. P., a 61 year old, white male, No. 52,684 
had a reducible, inguinal hernia on the right 
side and complained of abdominal pain. Para- 
centesis abdominis before death demonstrated 
bloody serous, aspirated fluid. It was found 
at autopsy that the left gastroepiploic artery 
had a ruptured aneurysm about 7 centimeters 
from its origin on the splenic artery. Extrava- 
sated blood, in the form of clots, was present 
in most of the retroperitoneal space: from the 
posterior portion of the diaphragm, over the 
renal areas, along the ureters into the pelvis; 
in the mesentery of the small intestine (Fig. 
23), wall of the duodenum, in the transverse 
mesucolon, and between the anterior and pos- 
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Fig. 24. Photomicrograph of a longitudinal section 
through the right inguinal sac obtained at autopsy from 
H. P., 61 year old white male, No. 52,684. Extravasated 
blood, £.B., was found at the distal end of the herniated 
peritoneal sac located in the upper part of the right spern 
atic cord. The connective tissue adjacent to the meso 
thelium lining the peritoneal cavity, P.C., was thickened 
X13. 





terior layers of the omentum. Sections of the 
spermatic cord containing part of the herni 
ated peritoneal sac (Fig. 24), contained extra 
vasated blood external to the herniated peri 
toneal sac. The greater peritoneal cavity 
contained about 3000 cubic centimeters o! 
serous bloody fluid and the lesser peritonea! 
cavity was filled with about 1000 cubic cent 
meters of clotted blood. This second cas 
demonstrates the many possible pathways « 
extravasation from an artery of medium siz: 
Apparently the extravasation first occurre:! 
into the retroperitoneal tissue and after ru 
ture of the peritoneal surface, into the less 
omental cavity. From here the blood possib 
spread through the foramen of Winslow in‘) 
the greater peritoneal sac. 

Croce, Johnson, and Wiper (1945) ha 
shown that following perforation of the inf 
peritoneal portion of the rectum, feces co 
taminate the potential space around the m 
tum—mainly in a posterior direction, betwe: 0 
the inner stratum around the rectum and t 
outer stratum (pelvic fascia) over the sacru 1 
(Figs. 15and17). Fecalcontaminationsprea ; 
posteriorly over the sacrum and then ascer 
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between these strata resulting in widespread 
retroperitoneal sepsis. 


DISCUSSION 


In a dissection of fascial strata in a body 
free of pathology, cleavage planes are neces- 
sarily made which do not exist normally. 
Histological sections of any region containing 
several fascial strata show that all the strata 
are interconnected by areolar or adipose tissue 
which varies in amount with the mobility be- 
tween the various strata and the obesity of 
the specimen. A study involving dissection of 
fascial strata therefore is difficult and is sub- 
ject to criticism, particularly where embalmed 
material is used, for fixation necessarily 
changes the texture of the tissues. Similar 
criticism also is made of the use of fixed ma- 
terial for both normal histological and path- 
ological studies, yet these methods certainly 
serve a useful purpose and will continue in use 
until better means of studying this material 
are available. 

The use of embalmed material for the basic 
dissections was necessitated by an insufficiency 
of unembalmed material and especially since 
surgery involving such extensive areas in one 
individual would be prohibitive. Our findings 
on the layers in fixed specimens have been 
verified, however, in living subjects at opera- 
tion, on deceased bodies at autopsy, and by 
clinical findings involving the fascia described. 
his study was planned primarily to ascertain 
the dissectible fascial strata of surgical im- 
portance and the potential spaces between 
these strata which infection or extravasation 
would follow. 

Embryologically the fascia under consider- 
ation formed one continuous layer. With in- 
creasing age the derivatives of this one layer 
became further differentiated and could be 
dissected as several strata. This stratification 
could be followed quite easily in the abdomen; 
however, in the pelvis, where through change 
in position of the viscera and formation of 
pads of areolar and fatty tissue or local thick- 
enings to form ligaments, the composition ap- 
pears more complex. Yet traced from its em- 
bryological origin and the continuity of the 
dissectible strata in the adult, the pelvic layers 
appear to have the same form and relation as 
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those of the abdomen, and by analogy, the 
strata of both regions can be compared to the 
layers on the outside of the body. The follow- 
ing analogy is proposed therefore to help clar- 
ify these concepts of the continuity of’ the 
fascia lining the abdomen, pelvis, and sper- 
matic cord (Table I). On both the inside and 
outside of the framework (musculoligament- 
ous-bony) of the body the following compar 
able layers are found: 

1. Surface epithelium. ‘The mesothelium of 
the peritoneum forms a continuous layer lin- 
ing the abdominal cavity just as the epidermis 
of the skin forms a continuous layer for the 
outside of the body. 

2. Supporting tissue of epithelium. The 
connective tissue immediately subjacent to 
the mesothelium of the peritoneum forms a 
supporting layer for this mesothelium just as 
the dermis of the skin supports the epidermis. 

3. Retroperitoneal and subcutaneous tis- 
sues. Subjacent to the connective tissue sup- 
porting the mesothelium is the retroperitoneal 
tissue, on the inside of the body, and the sub 
cutaneous fascia beneath the dermis on the 
outside of the body. Both of these layers have 
many common features. Their texture varies 
in different parts of the body under considera- 
tion, being areolar, fatty, collagenous, or elas- 
tic in varying proportions; depending on the 
mobility of the surface layers and the degree 
of protection and support afforded to the area. 
These layers may be in the form of more than 
one lamina depending on the body type of the 
individual: the retroperitoneal tissue may 
form two laminae in the region of the kidneys 
and ureters, and adjacent to the inguinal 
region; just as Camper’s and Scarpa’s fascia 
form two laminae over the ventral abdominal 
wall. Many structures are embedded in, or 
course through, these analogous layers: the 
viscera and blood vessels are embedded in the 
retroperitoneal tissue, whereas the subcutan- 
eous tissue contains part of the sweat and 
mammary glands, hair follicles, blood vessels, 
nerves, lymphatics, etc. The testes, epididy- 
mides, vasa deferentia, and their vessels and 
nerves, originally embedded in the retroperi- 
toneal tissue while in the abdominopelvic cav- 
ity, are embedded in a continuation of the 
retroperitoneal tissue through the inguinal 
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canal into the scrotum of the adult. In both 
cases smooth muscle may be embedded in this 
layer: the muscle in Denonvilliers’ fascia, 
puboprostatic ligament, etc. for the retroperi- 
toneal layer, and the dartos, corrugator cutis, 
etc. for the outer layer. 

4. Deep fascia. Beneath the subcutaneous 
and retroperitoneal tissue is a thickened col- 
lagenous and elastic layer which ensheaths 
and binds together the various components 
(muscles, ligaments, and bones) of the body 
wall. This layer is known as the transversalis 
fascia on the inside of the body wall and the 
deep (muscular) fascia on the outside of the 
body wall. As Hertzler (1913) has aptly 
stated: ‘The individual is interposed between 
a cutaneous and a serous sac.” 

Through conventional usage the terms vis- 
ceral and parietal have become applied to the 
peritoneum and particularly to the endopelvic 
fascia. For descriptive purposes such terms 


may have a réle, but anatomically there are 
areas where the dividing line between parietal 
and visceral layers, or vice versa, cannot be 
made, for these layers are continuous. 
Diaphragm. The connective tissue on the 
caudal surface of the diaphragm is usually de- 


scribed as one layer. However, if the con- 
tinuity of the fascia around the structures 
connected to, or perforating, the diaphragm 
are traced caudad, representations of all three 
strata can be found on the diaphragm. The 
outer stratum is attached to the periphery of 
the diaphragm. The laminae of the inter- 
mediate stratum cover its caudal surface where 
the adrenals and kidneys are adjacent to the 
diaphragm or the larger vessels pass through 
their diaphragmatic openings. The inner stra- 
tum blends with the other strata at the eso- 
phageal hiatus or the attachment of the liver 
to the diaphragm. All three strata blend to 
form one layer, except where there is move- 
ment between the diaphragm and the viscera; 
in such instances, the stratification remains. 
Abdomen. The inner stratum around the 
gastrointestinal system does not have a pari- 
etal representation except for the connective 
tissue along the course of the vessels and 
nerves to this system, which connect the inter- 
mediate stratum to the inner stratum. The 
intermediate stratum should be considered 
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visceral only in those areas where it embeds 
viscera: i.e., kidneys, adrenals, ureters, blad- 
der, reproductive organs, vessels, and nerves. 
The outer stratum remains parietal in its 
entire extent. 

Pelvis. The use of the terms parietal and 
visceral layers of the endopelvic fascia usually 
do not consider the continuation of these 
fascial layers cephalad into the abdomen. The 
plan of stratification of the abdominal and 
pelvic fascia described in the preceding part of 
this paper suggests a better working descrip- 
tion of the pelvic fascia: an outer stratum for 
the bones and muscles of the pelvic wall and 
floor (iliac, obturator, levator ani, and sacral 
fascia, etc.); an intermediate stratum around 
the pelvic urogenital organs together with 
their vessels and nerves; and an inner stratum 
around the sigmoid colon and rectum. These 
fascia interconnect where the viscera perforate 
the pelvic diaphragm or along the course of 
the pelvic vessels and nerves. 

The complexity of the derivatives of one 
continuous layer in the embryo, which in the 
adult forms several strata, can be well illus- 
trated by the connective tissue around the 
bladder. Connective tissue adjacent to the 
peritoneum forms part of the covering for the 
superior surface of the bladder. In addition to 
this, there is a fairly dense layer associated 
with the bladder musculature termed the 
“collar of the bladder.”’ This collar is con- 
tinuous with other fascial strata: the connec- 
tive tissue along the course of the ureter, that 
derived from Denonvilliers’ fascia, the dense 
connective tissue derived from the levatori ani 
fascia (the collar of the bladder), the fatty and 
areolar tissue in the space of Retzius, together 
with the same type of tissue around the vas 
deferens which forms part of the spermatic 
cord. 

The authors agree with Curtis, Anson, and 
Beaton (1940) that many of the so called lig- 
aments, even though termed false ligaments 
are not supporting structures in any sense of 
the term—such as the peritoneal folds, termed 
median and lateral umbilical ligaments and 
sacrogenital ligaments. If these ligaments 
have any supportive function, it is the nature 
of the tissue subjacent to the peritoneum 
which is the supportive element. 
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Congdon (1937) suggests a functional ex- 
planation for the differences in the structure 
of the fascia in the various parts of the abdo 
men and pelvis. For example, structures like 
the fascial collars around the bladder and rec- 
tum could be due to thickenings in their con- 
nective tissue coverings resulting from the 
functional distention of the viscera; or the 
renal fascia could be considered as a localized 
thickening of the intermediate stratum due to 
the growth of an organ within the original 
mesenchyme. Wherever there is movement 
between viscera, an interposed shearing or 
frictional layer is found between the fasciae 
embedding the viscera. Examples of this type 
of fascia are found in the connective tissue of 
the space of Retzius (between the bladder 
collar and pelvic floor and wall) and the dorsal 
lamina of the intermediate stratum (between 
the ventral lamina embedding the adrenals, 
kidneys, and ureters and the outer stratum of 
the abdominal wall). 

Many of the concepts suggested in this 
paper are not original. An attempt was made 
to correct some of the older concepts; correlate 
previous studies with the findings presented; 
reinterpret former work in view of more recent 
findings; and to suggest the possible clinical 
value of the fasciae in the abdomen, pelvis, 
and spermatic cord. 


SUMMARY 


1. The fasciae lining the abdomen, pelvis, 
and spermatic cord form continuous layers. 
These fasciae are dissectible into 3 main strata: 
(a) an inner stratum for the gastrointestinal 
system; (b) an intermediate stratum embed- 
ding the urogenital system, adrenals, larger 
vessels, and nerves; and (c) an outer stratum, 
the transversalis fascia, which is the thickened 
fascia of the musculoaponeurotic-bony frame- 
work of the body wall. The intermediate 
stratum may be in the form of two laminae in 
the region of the kidneys and ureters and ad- 
jacent to the ventral abdominal wall. 

2. Cooper’s original definition of the term 
transversalis fascia is reviewed and the erron- 
eous definition of this term, given in many of 
the current texts, is discussed. The trans- 
versalis fascia is not limited to the inner sur- 
face of the transversus abdominis muscle but 
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is continuous with the intrinsic fascia of the 
other components of the abdominal and pelvic 
wall. 

3. The internal spermatic fascia appears 
not to be a distinct fascial layer similar to the 
external spermatic or cremasteric layers in in- 
dividuals without indirect inguinal hernia. 
This restudy indicates that it is the areolar 
and fatty tissué, embedding the components 
of the spermatic cord, which is continuous 
with the retroperitoneal tissue of the abdomen 
and pelvis. 

4. Clinically these strata are of importance: 
(a) as surgical guides in the abdomen, pelvis 
and spermatic cord; (b) as a barrier to, or 
pathway for, the spread of infection, of extra- 
vasated blood or urine, or injected gases for 
insufflation studies of the renal-adrenal region; 
(c) the retroperitoneal tissue embedding the 
ureters may be involved in the production of 
ureteric obstruction. 
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TRANSURETHRAL RESECTION IN THE SURGICAL, 
MANAGEMENT OF CORD BLADDER 
JOHN L. EMMETT, M.D., and J. HARTWELL DUNN, M.D., Rochester, Minnesota 


T appears that we are at last slowly 
finding our way out of the hopeless con- 
fusion of the problem of the cord bladder. 
We may not be extricating ourselves in 

the purely scientific manner which we had de- 
sired but, after all, in the last analysis the end 
of such a medical quest is relief for the patient 
who suffers from the disease. We are now re- 
lieving the urinary troubles of many patients 
who have cord bladder, in spite of the fact that 
we still are unable to answer correctly and 
completely all questions concerning the neuro- 
physiology and mechanism of micturition. 
For the present, at least, the advances in this 
field are being made by “cut and try” thera- 
peutic procedures, which, in addition to help- 
ing the patient, are throwing a new light on 
the causative factors involved in the vesical 
dysfunction that results from inflammatory, 
degenerative or traumatic lesions of the cen- 
tral nervous system, and especially those of 
the spinal cord. 

A voluminous literature attests to the fact 
that much experimental work has been done 
to determine the neurophysiology of the nor- 
mal bladder, as well as that of the abnormal 
bladder resulting from neurologic trauma and 
disease. That this literature is contradictory 
and for the most part unenlightening is shown 
by comprehensive reviews of workers (12) who 
have attempted to correlate it. A critical 
analysis, however, shows that some of the ex- 
perimental work has been done accurately and 
has been corroborated by several careful in- 
vestigators. Based on the results of these 
studies, certain more or less accepted theories 
as to the neurophysiology of the normal and 
of the cord bladder have been postulated. 


THE NEUROMECHANICS OF MICTURITION 


The theory of the antagonistic innervation 
of the bladder by the sympathetic and para- 


_ From the Sections on Urology, Mayo Clinic and Mayo Founda- 
tion. 


sympathetic nerves has lost most of its pro- 
ponents. At present, it is supposed that the 
sympathetic supply to the bladder (the hypo- 
gastric or presacral nerve, which originates in 
the eleventh and twelfth thoracic and the first 
lumbar segments of the spinal cord) has little 
to do with control of the bladder. It may con- 
tain some sensory fibers which carry pain and 
sense of temperature. Also, the control of the 
blood vessels in the wall of the bladder exer- 
cised by the sympathetic fibers may be of 
some importance. 

The important nerve supply of the bladder 
seems to be parasympathetic (nervi erigentes, 
or pelvic nerves, which originate in the second, 
third and fourth sacral segments of the spinal 
cord). These nerves carry both sensory and 
motor fibers, and apparently form the primary 
nerve supply for control of the urinary bladder. 

The pudendal nerve (somatic, which origi- 
nates in the second, third and fourth sacral seg- 
ments of the spinal cord) no doubt plays a 
definite réle in the control of micturition. 
Just how important a réle this is, however, is 
open to question. This nerve supplies the ex- 
ternal urethral sphincter (compressor ure- 
thrae muscle), which is supposed to be a semi- 
voluntary muscle. 

Munro very aptly expressed the currently 
accepted neurologic explanation of the mech- 
anics of micturition when he stated that it is 
a “‘process of inhibition rather than one of 
facilitation.”” As Denny-Brown and Robert- 
son (2, 3) have said, micturition is the reflex 
response of the muscle fibers of the detrusor 
urinae to stretching. The reflex center is 
thought to be located in the sacral portion of 
the spinal cord. As the bladder distends by 
being filled with urine, its natural response is 
to contract and to expel its contents. This 
action is prevented, however, by subconscious 
inhibitory impulses from the brain which act 
on the central synapses of the reflex arc in the 
lateral horns of the sacral part of the spinal 
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cord. As the bladder becomes more distended, 
the sensory stimuli become more marked and 
reach the threshold of consciousness in the 
form of the desire to void. If the urge to void 
is great, it may be necessary for the brain to 
send down additional voluntary inhibitory im- 
pulses to the reflex center in the sacral part of 
the spinal cord. It may be necessary for the 
individual to send down voluntary impulses 
to cause a voluntary contraction of the exter- 
nal sphincter and perineal muscles. Such an 
action is stated to cause a “‘reflex”’ relaxation 
of the bladder. When the individual wishes 
to pass urine he then “inhibits” the inhibitory 
impulses and allows the detrusor urinae to 
contract and expel the urine. The existence of 
a second reflex mechanism has been postu- 
lated. It is asserted that when urine enters 
the prostatic part of the urethra, a reflex is 
initiated by way of the pudendal nerve and 
sacral part of the spinal cord which causes the 
external sphincter muscle to relax. 

The pathways in the spinal cord which have 
to do with the cerebral control of micturition 
are not too well understood. It seems definite 
that there are no motor impulses which pro- 
ceed from the cerebral cortex to the pelvic 
nerves (nervi erigentes) to initiate contraction 
of the bladder. The inhibitory impulses which 
arise in the brain at a subconscious level pro- 
ceed to the central synapses (of the reflex arc 
for micturition) in the lateral horns of the 
sacral part of the spinal cord. The exact path 
of these impulses is not entirely clear. The 
motor impulses from the cerebral cortex pass 
by way of the pyramidal tracts to the puden- 
dal nerve cells in the anterior horn of the 
spinal cord in the sacral portion to produce 
voluntary contraction of the external sphinc- 
ter muscle. The sensory impulses arising in 
the bladder for the most part pass by way of 
the posterior roots of the pelvic nerves or 
nervi erigentes to the posterior horns of sa- 
cral part of spinal cord. According to Barring- 
ton (1932), these impulses then cross to the 
opposite lateral column (spinothalamic tract). 


THE “‘URINARY SPHINCTERS” 


There is much confusion concerning the 
sphincters which keep the urine confined to 
the bladder. For years workers have spoken 
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of an “internal” and an “external” sphincter. 
Lewis emphasized the fact that there is no 
true internal sphincter. The vesical neck ap- 
parently is composed of the edge of the de- 
trusor urinae muscle, which is able to con- 
tract to a considerable degree. There is no 
doubt that the normal prostatic urethra has 
the ability to contract to a certain degree. It 
is stated by some workers that the vesical 
neck is the greatest single factor in the control 
of urination. It is true that cystograms of 
most patients who have normal bladders 
show the medium confined to the bladder and 
apparently not entering the prostatic urethra. 
For further proof, the aforementioned workers 
cite the facts that after perineal prostatec- 
tomy, or when the external urethral sphincter 
has been damaged by trauma, control of urine 
may still be perfect by virtue of a competent 
vesical neck or ‘‘internal sphincter.” 

On the other hand, the experience of the 
present writers in several thousand cases of 
transurethral prostatic resection suggests that 
the all important sphincter is the external 
sphincter. In the cold-punch type of resection 
which is done at the Mayo Clinic noattempt 
whatever is made to preserve the normal 
vesical neck or “internal sphincter.” Never- 
theless, if the area of resection is kept proxi- 
mal to the region of the external sphincter and if 
this sphincter is not damaged, urinary control 
remains perfect and micturition is normal 
in every way. If the external sphincter is cut, 
however, incontinence always ensues. This 
situation would seem to question the validity 
of the postulate that there is a second reflex in 
micturition; namely, the one which occurs by 
way of the pudendal nerves, and effects relax- 
ation of the external sphincter and perineal 
muscles when urine first enters the prostatic 
urethra. We feel reasonably sure that in some 
cases, after transurethral resection, the vesical 
neck (including the edge of the detrusor urinae 
muscle) is resected so widely that it would be 
entirely unable to act as a sphincter mechan- 
ism and to prevent urine from entering the 
prostatic urethra. In some cases, cystograms 
made after transurethral resection tend to 
substantiate this assertion, because in these 
cystograms the medium is seen filling the 
bladder as well as the widely open prostatic 





EMMETT, DUNN: TRANSURETHRAL RESECTION OF CORD BLADDER 


urethra. In spite of this, the bladder of the 
patient is continent and the patient is unaware 
of any abnormality in the act of micturition. 
Also, the experience of the present writers in 
observing the vesical neck of many patients 
from above by cystoscopy through incisions 
made at suprapubic cystostomy leaves them 
with the impression that the vesical neck is 
not tightly closed. At least, it does not seem 
to be sufficiently tight to keep the prostatic 
urethra entirely free of urine. 

This latter reasoning would suggest that the 
external sphincter is the most important single 
factor in the control of micturition. Such an 
assertion raises some problems which are dif- 
ficult to explain. As Lewis has aptly stated, 
“The voluntary sphincter is not adapted an- 
atomically for retention of urine. Striated 
musculature has not the endurance for con- 
tinuous maintenance of tone which is the 
great attribute of smooth muscle.” In spite 
of the apparently sound reasoning of Lewis, 
practical experience suggests that the normal 
status of the external sphincter is one of tonic 
contraction. For instance, if an attempt is 
made to inject fluid in a retrograde manner 
through the urethra, some difficulty is en- 
countered, and pressure is required to force it 
beyond external sphincter. X-ray studies 
made with opaque medium make it clear that 
the point at which the fluid is “held up”’ is the 
external sphincter and not the vesical neck. 

The conclusions to be drawn from this brief 
discussion of the “urinary sphincters” are not 
too enlightening. At best, about all that can 
be said is that the last word on this subject 
has not been spoken. Future investigative 
work may throw more light on this poorly 
understood subject, and allow an accurate 
answer to a most perplexing problem. 


RESULTS OF EXPERIMENTAL LESIONS 
OF THE SPINAL CORD 


As mentioned previously herein, it is diffi- 
cult to evaluate the literature concerning 
vesical dysfunction that results from experi- 
mental lesions of the spinal cord. The most 
nearly accurate work which has been more or 
less corroborated by careful investigators sug- 
gests that certain statements are true (13). 
Experimentally, the reflex arc for micturition 
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may be abolished and the bladder separated 
from the control of the central nervous system 
by (1) section of both pelvic nerves (nervi 
erigentes), (2) section of the anterior roots of 
both pelvic nerves, (3) destruction of the 
cauda equina, or (4) destruction of the conus 
medullaris (which contains the sacral seg- 
mentsof the spinal cord.) Any one of these lesions 
results, after the shock phase of vesical atony 
has passed, in an “autonomous type” bladder 
which is characterized by (1) increased tone, 
(2) decreased capacity, (3) hypertrophy of the 
vesical wall, (4) active “incontinence,” (5) 
the presence of frequent, weak, irregular, in- 
efficient vesical contractions, (6) the presence 
of residual urine and (7) in some cases, evi- 
dence of dilatation of the upper part of the 
urinary tract. When this condition has been 
produced in the bladder, there are frequent 
uncontrolled spurts of small amounts of urine 
which keep the animal continually wet. 

If the lesion is made above the sacral seg- 
ments of the spinal cord, so that the reflex 
center for micturition remains intact, the 
result usually is an “automatic type”’ of blad- 
der which is characterized by (1) increased 
tone, (2) decreased capacity, (3) active “‘in- 
continence,”’ (4) the presence of reflex vesical 
contractions, and (5) the presence of residual 
urine. This type of bladder differs from the 
“autonomous” in that it tends to be more ef- 
ficient, the interval between evacuations of 
urine is longer, and the amount of residual 
urine usually is less. The bladder is not so 
tonic, and the detrusor urinae muscle does 
not become so thickened, as in the “autono- 
mous” bladder. 


CLINICAL ASPECTS OF INJURY 
TO THE SPINAL CORD 


Classification. Difficulty is encountered 
when an attempt is made to apply the obser- 
vations made in the experimental laboratory 
to clinical lesions encountered among patients. 
In the first place, in clinical practice the urolo- 
gist seldom sees the definite, complete, clean- 
cut lesions which are produced experimental- 
ly. Although in most cases it is easy to de- 
termine the upper level of the lesion, it may 
be most difficult to determine the exact con- 
dition of the spinal cord below this level. 
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Damage to the cord may have a patchy dis- 
tribution which makes evaluation of the true 
condition extremely difficult. It is also impor- 
tant to realize the relationship of the several 
segments of the cord to the vertebrae, because 
all the lumbar and sacral segments of the 
spinal cord are confined to an area bounded 
by the eleventh and twelfth thoracic ver- 
tebrae and first lumbar vertebra. The possi- 
bilities of damage to spinal cord and cauda 
equina by trauma in this area can be seen. 

There have been many attempts to classify 
cord bladder. The actual value of such classi- 
fication is questionable. One of the best and 
most complete classifications is that of Munro. 
He recognized five chief divisions; namely, 
(1) atonic (shock bladder), (2) autonomous, 
(3) hypertonic, (4) uninhibited reflex, and 
(5) so called normal cord bladder. Munro is 
in agreement with most investigators of this 
subject when he states that the ‘‘autono- 
mous”’ is the best vesical condition that can 
be expected to remain if the reflex arc for mic- 
turition has been completely destroyed by a 
lesion of the sacral portion of the spinal cord 
or cauda equina. Lesions sustained above this 
level may permit establishment of one of the 
more efficient types of cord bladder enumer- 
ated in Munro’s classification, depending on 
level of the lesion and degree of recovery. 

In the experience of the present writers, the 
clinical classification of cord bladder is very 
difficult and is of questionable value. In such 
a consideration the atonic bladder should be 
excluded. It is encountered in the presence 
of two conditions: (1) immediately after in- 
jury to the spinal cord, regardless of the level 
of the lesion, and in this case it is known as 
the “shock stage,” and (2) as a result of 
lesions of the posterior roots of the pelvic 
nerves, which lesions are seen almost exclu- 
sively in the presence of tabes dorsalis. 

In this paper we are not concerned with the 
acute phase of injury to the spinal cord, but 
rather, with the chronic stage which is present 
weeks or months after the injury. Also, we 
shall not consider the so-called tabetic blad- 
der, because its treatment has been fully dis- 
cussed elsewhere (5, 11), and is no longer a 
urologic problem of any importance. The 
problem at hand, therefore, is the chronic 
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stage of “true” cord bladder which would 
have a place somewhere in Munro’s classifi- 
cation of autonomous, hypertonic, uninhibit- 
ed reflex and so-called normal cord bladder. 

On the basis of our experience, the most 
practical attitude to assume is one in which 
two extremes of cord bladder are recognized. 
On the one hand is the most inefficient type 
of cord bladder, called the ‘“autonomous.”’ 
At the other extreme is the most efficient type 
of cord bladder, which may be designated as 
the “automatic” type. This roughly corre- 
sponds to Munro’s “hypertonic” or “unin- 
hibited reflex” type of bladder. The auton- 
omous type of bladder represents the condi- 
tion which obtains when severe damage to 
the sacral part of the spinal cord and the re- 
flex arc has occurred. It is a bladder which 
will evacuate frequent, small spurts of urine, 
keeping the patient continually wet, but which 
will always contain a large amount of infected 
residual urine. The automatic type of blad- 
der, on the other hand, is one in which fairly 
long intervals (up to 3 or 4 hours) may pre- 
vail between evacuations of urine. The 
amount of urine evacuated at each voiding 
may be considerable, and the residual urine 
usually is of smaller amount than that of the 
autonomous type of bladder. Also, the pa- 
tient may have some warning that evacuation 
is about to occur, so that sufficient time is 
allowed in which to procure a urinal to prevent 
the patient from soiling himself. 

Conventional therapeutic aspects. Thera- 
peutic aspects of the chronic stage of cord 
bladder in the past have been rather negative. 
Results of therapy have been even more dis 
couraging. So far as the autonomous type of 
bladder is concerned, about all that has been 
done is to teach the patient to employ abdom- 
inal straining (if the abdominal muscles are 
intact) and manual compression of the blad- 
der. This, if done at intervals, would tend to 
keep the patient dry for longer periods. An 
indwelling urethral catheter or the constant 
use of a urinal was the only alternative. 
Neither of these measures allowed eradication 
of the urinary infection. The automatic type 
of bladder was managed a little more satis- 
factorily. A patient with such a condition 
could be taught to find a “trigger area” 
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somewhere on the body, stimulation of which 
might initiate micturition. In the more effi- 
cient automatic type of bladder, this pro- 
cedure proved to be fairly satisfactory. Know- 
ing the approximate length of time elapsing 
between voidings, patient could anticipate the 
occurrence of micturition, and could initiate it 
by stimulating trigger area. The constant pres- 
ence of residual urine, however, defeated most 
attempts to eradicate the urinary infection. 

Newer therapeutic aspects. During the last 
decade there has been a gradual evolution in 
thought concerning the problem of cord blad- 
der (16). To follow the line of reasoning in- 
volved, it is necessary to understand a few bas- 
ic concepts of this condition. There are certain 
common characteristics of all cord bladders 
(if lesions of only the sensory portion of the 
reflex arc are excluded). These are (1) in- 
creased tone of the bladder, (2) presence of 
residual urine, and (3) “active” incontinence 
of the same type. 

In every case of true cord bladder there are 
increased tonicity and increased thickness of the 
detrusor urinae muscle. In some cases this con- 
dition is extremely marked, resulting in a 
“spastic” bladder. Observations suggest that 
the “autonomous” or least efficient type of 
bladder may be the seat of greater tonicity 
and hypertrophy of the detrusor urinae mus- 
cle than the more efficient ‘‘automatic”’ type 
of bladder. Trabeculation is a prominent find- 
ing in all cases of cord bladder. The degree of 
trabeculation or caliber of the trabeculae 
varies greatly. 

As stated previously, in all (or nearly all) 
cases of true cord bladder there is residual 
urine. Munro has expressed the values for 
residual urine in terms of per cent of the fill 
(vesical capacity). Expressed in this manner, 
the ‘‘autonomous”’ type of bladder carries a 
greater percentage of residual urine than does 
the more efficient ‘‘automatic”’ type of blad- 
der. No matter how efficient a cord bladder 
becomes, however, it almost never is able to 
eliminate its contents completely. 

“Incontinence” is a term badly used in the 
urologic literature. It has been used to de- 
scribe every type of condition, from complete 
passive urinary leakage to marked “urgency”’ 
of urination. In most cases of true cord blad- 
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der incontinence is not manifested by a pas- 
sive, continuous dribble of urine similar to 
that which is noted when the external urethral 
sphincter has been destroyed. Rather, it con- 
sists of intermittent spurts of ,urine which 
are evacuated by more or less _ inefficient 
vesical contractions. This evacuation of urine 
varies from frequent spurts of small amounts 
by the inefficient “autonomous” type bladder 
to the sudden precipitate evacuation of more 
substantial amounts of urine with little or no 
warning at reasonably long intervals by the 
more efficient reflex vesical contraction of the 
“automatic” type of bladder. 

Inasmuch as a cord bladder has increased 
tone and muscular strength, it never has been 
entirely clear why such a bladder should not 
be able to perform a better job of evacuating 
its contents than it does. The best explana- 
tion available supposes the reason to be the 
inefficiency of the vesical contractions. This 
is especially true of the “autonomous” type 
bladder which is completely severed from ner- 
vous connection with the spinal cord, so that 
reflex contractions no longer occur, but rather, 
“autonomous” rhythmical contractions are 
initiated, supposedly by reflex centers within 
the wall of the bladder itself. The persistence 
of residual urine is still more difficult to ex- 
plain in the case of the “‘automatic” type of 
bladder, in which the reflex arcs are intact. 
To assist in the explanation, the analogy of 
the infant’s bladder has been given. For in- 
stance, in the case of the newborn infant there 
is no voluntary control over micturition. 
Micturition is entirely reflex in type, yet the 
bladder empties its contents completely at 
each evacuation. To account for this, it is 
postulated that there is a center in the brain 
stem, the presence of which is necessary to 
cause the bladder to contract sufficiently to 
expel its contents completely. In the infant, 
whose pyramidal tracts are unmyelinated, the 
so called reflex type of bladder empties com- 
pletely because the aforementioned center in 
the brain stem is intact, and the impulses can 
get through extrapyramidally. In the patient 
who has had spinal cord transection, it is sup- 
posed that these impulses cannot get through. 

A more attractive and plausible theory sug- 
gests that the vesical neck (which, as said pre- 
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viously, is the edge of the detrusor urinae 
muscle), also taking part in the general spas- 
ticity and hypertrophy of the vesical wall, 
itself becomes obstructive. This would ac- 
count, in part at least, for the residual urine. 
If this were true, removal of this obstruction 
should tend to eliminate the residual urine. 
Clinical experience. The joint urologic ex- 
perience of the present writers in this field has 
extended over 8 to 10 years, and roughly 
parallels their experience with transurethral 
resection. This experience can be described 
best in more or less narrative form with a few 
reports of illustrative cases. Our first obser- 
vation of importance concerned patients who 
had sustained injuries to the spinal cord and 
who had achieved sufficient recovery to be- 
come ambulatory with the use of crutches or 
canes or, in some cases, with no help. In 
nearly all these patients a typical spastic type 
of gait persisted. In most cases the chief 
reason for complaint was vesical dysfunction, 
which was loosely described as “‘incontinence.”’ 
When properly evaluated, this “incontinence” 
usually proved to be a precipitate type of ac- 
tive urinary incontinence which would occur 
at varying intervals, with little or no warning. 
The condition was sufficiently disabling to re- 
quire patient to wear a urinal to avoid soiling. 
Another common reason for complaint was 
recurring episodes of acute urinary infection. 
In most of these cases examination disclosed 
infection of the urine. In some cases an ex- 
cretory urogram revealed hydronephrosis. In 
all cases the passage of a catheter after mic- 
turition had occurred demonstrated the 
presence of substantial quantities of residual 
urine. It was also noticed that after cathe- 
terization the patient experienced relief of his 
“incontinence” for several hours, until a 
quantity of urine equal to his “residual urine” 
had accumulated in the bladder. It was also 
seen on cystoscopic examination that this 
type of bladder was markedly trabeculated, 
had increased tone and varying degrees of 
fixation, and contraction of the vesical neck 
which appeared to be obstructive. We rea- 
soned that removal of this obstruction might 
eliminate the residual urine, and thereby re- 
store vesical function to a more nearly normal 
state. Hence, transurethral resection of the 
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vesical neck was cautiously performed (6). A 
case in point is illustrative. 


First illustrative case. A white man, 36 years old, 
was admitted to the Mayo Clinic on February 18, 
1937. Nine years previous to his admittance he had 
sustained fracture of a vertebra in an automobile 
accident. Complete paralysis of the lower extrem- 
ities and complete retention of urine had resulted. 
The patient gradually had recovered some degree of 
control of his lower extremities, but had continued 
to employ routine catheterization for 7 years. 

At the time of admission to the clinic, the patient 
was able to walk with a cane. His chief reason for 
complaint was marked urgency and frequency of 
urination, with partial urinary incontinence. In- 
continence consisted of precipitate urination before 
the patient was fully aware of it, and could reach the 
toilet. Neurologic examination revealed partial 
paralysis of lower extremities, with marked diminu- 
tion in sensation of touch and pain. Lesion was at 
level of twelfth thoracic segment of spinal cord. 

Cystoscopy disclosed trabeculation of the bladder, 
grade 1 on a grading basis of 1 to 4, in which 1 repre- 
sents the least and 4 the most trabeculation. About 
300 cubic centimeters of residual urine was present. 
It was noticed that after the bladder had been emp- 
tied with a catheter, the patient would remain dry 
and would not experience frequency or precipitate 
urination for at least 5 hours. Transurethral pro- 
static resection was performed on February 23, 1937. 
Three grams of tissue were removed. The patholo- 
gist reported this material to be smooth muscle and 
inflamed tissue. The result of this procedure was ex- 
cellent. The patient was able to void a satisfactory 
stream of urine and had neither residual urine nor 
more urinary incontinence. 


About this same time some encouraging re- 
sults were being obtained by means of trans- 
urethral resection among infants and children 
suffering from urinary retention and incon- 
tinence. Many of these children had asso- 
ciated spina bifida, with or without other 


neurologic manifestations. This interesting 
phase of the subject was reported on by 
Thompson and Jacobson (19). 

After experience with several more adult 
patients who had injuries to the spinal cord, 
we became convinced that many such patients 
could be relieved of their distressing urinary 
symptoms by means of transurethral resec- 
tion. Up to this time, however, we had con- 
fined our work to patients who had achieved 
sufficient recovery from the injuries to their 
cords to be ambulatory. Whether or not 
transurethral resection would be of value for 
nonambulatory patients was not known. In 
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the summer of 1942 one of us (Emmett) per- 
formed transurethral resection for a bedridden 
patient who had sustained a traumatic injury 
to the spinal cord. Results were encouraging, 
as is detailed in the report which follows. 


Second illustrative case. A physician, 36 years 
old, had been injured in an automobile accident on 
November ro, 1941, and had suffered fracture in the 
thoracic portion of the spinal column, with complete 
paralysis of the lowerextremities. He had gradually re- 
gained a slight degree of voluntary movement in the 
right leg. The patient had become bedridden. A 
urethral catheter had been inserted, but later on, 
suprapubic cystostomy had been carried out because 
of acute urinary infection and vesical calculi. The 
suprapubic incision had been allowed to close after 3 
months. 

After this, extensive urinary infection, with puru- 
lent urine and the passage of calculi, had occurred. 
Repeated attacks of chills and fever had supervened. 
Three weeks before admittance of the patient to the 
Mayo Clinic, secondary suprapubic cystostomy had 
been done elsewhere. The tube had come out shortly 
before admittance of the patient to the clinic, and 
most of the urine had been voided by way of the 
urethra. Neurologic examination disclosed spastic 
paraplegia of the lower extremities, except for a 
slight degree of voluntary motion in the right leg. 
The sensory level did not extend below the ninth 
thoracic segment, although some irregularly dis- 
tributed areas in which tactile sense remained were 
noted in some places below this level. An excretory 
urogram revealed the kidneys to be urographically 
normal. The patient expelled small amounts of urine 
every 30 to 45 minutes. There was 300 cubic centi- 
meters of purulent residual urine. The patient ex- 
perienced some slight warning of the imminence of 
micturition, but he had to keep a urinal in place con- 
stantly tokeepdry. Cystoscopy disclosed trabecula- 
tion of grade 2 plus, and moderate increased tonicity 
of the bladderand vesical neck. Several soft, flat stones 
lay free in the bladder; these were readily broken up 
with the blunt specimen forceps and removed. 

The primary problem in the condition of this pa- 
tient was to secure elimination of residual urine so 
that the urinary infection could be eradicated. The 
secondary problem was to improve urinary control 
and to lengthen the interval between evacuations of 
urine. The patient gave his consent to performance 
of transurethral resection. This operation was car- 
ried out on July 25, 1942. Five grams of tissue were 
removed. The pathologists’ report was “‘adenofi- 
bromatous hyperplasia.”” The result of this pro- 
cedure was that, by means of abdominal straining, 
the patient was able to empty the bladder, except for 
a residual amount of urine which varied between 30 
and 45 cubic centimeters. The patient could retain 
the urine for 2 hour intervals and keep dry. This 
greatly eased the nursing problem. The patient was 
treated in the Section on Physical Medicine for 


about 2 months, and at the time of his dismissal he 
had pyuria of only grade r. 

It is apparent from reading the foregoing 
illustrative case that the results of trans- 
urethral resection seemed to justify the effort. 
The nursing problem was greatly simplified 
and the patient could be kept dry. 

At the meeting of the American Urological 
Association in St. Louis in June, 1944, one of 
us (Emmett) reported his experience at the 
Mayo Clinic with transurethral resection for 
cord bladder up to January 1, 1944 (9). 
Twenty cases of true cord bladder in which 
transurethral resection had been carried out 
were reported. In 13 transverse lesions of the 
spinal cord had been caused by trauma or in- 
flammation. Results were excellent in 8 cases. 
In 2 cases the condition of the patients was 
improved, and in 3 cases it was not improved 


TRANSURETHRAL RESECTION IN 45 CASES OF 
CORD BLADDER FROM JANUARY I, 1944, 
TO JANUARY 1, 1946! 

At the Mayo Clinic during the 2 year period, 
January 1, 1944, to January 1, 1946, trans- 
urethral resection was carried out for 45 pa- 
tients who had neurogenic bladder resulting 
from injury or disease of the spinal cord. 
Thirty of these patients were suffering from a 
transverse lesion of the spinal cord, whereas 
the neurologic disease of the remaining 15 
consisted of multiple sclerosis (7 patients), 
combined sclerosis (4 patients), and miscel- 
laneous lesions of the spinal cord (4 patients). 
The first group (30 patients) will be considered 
now and the second group (15 patients), later. 
Twelve illustrative cases will be presented as 
the paper proceeds, in addition to the 2 pre- 
sented previously herein. 

Data concerning 30 patients who had trans- 
verse lesions of the spinal cord. Causation.— 
The cases of most interest are those involving 
the 30 patients who had transverse lesions of 
the spinal cord. From an etiologic standpoint, 
the lesions of 17 patients were the results of 
trauma (fracture of the spinal column, gun- 
shot wounds, and so on), 6 lesions followed in- 
flammatory myelitis, 3 were the sequelae of 
tumors of spinal cord which had been operated 


1One patient treated in 1945 was still under treatment at the time 
this paper was written. 
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on and 4 lesions occurred secondarily to pre- 
vious administration of spinal anesthesia. 

Sex.—Twenty-five patients were males and 
5 were females. 

Age.—The ages of the patients varied from 
14 to 69 years. Twenty-two of the 30 patients 
were 45 years old or less. 

Duration of the lesion.—The interval of time 
which elapsed since the lesion to the spinal 
cord had occurred varied from 4 months to 27 
years. In 18 cases it was 5 years or less. In 13 
cases it was 2 years or less. 

Level of the lesion in the spinal cord.—The 
level of the lesion in the spinal cord was as 
follows: in the cervical portion, 3 cases; in 
the upper thoracic portion, 2 cases; in the 
lower thoracic portion, 6 cases; in lumbar por- 
tion, 5 cases; in conus medullaris or cauda 
equina, 12 cases; widespread injury to cord, 
t case; level of lesion indefinite, 1 case. 

Degree of recovery from paralysis.—Ten of 
the 30 patients were bedridden. Three were 
ambulatory with the use of crutches or canes, 
and 17 had obtained recovery sufficient for 
them to be able to walk without the help of 
canes or crutches. The type of gait employed 
by these 17 patients varied in degree from a 
pronounced, difficult spastic gait to an almost 
normal gait among a few patients who had 
secured marked recovery. 

Residual urine.—The amount of residual 
urine varied from 50 to 1,200 cubic centi- 
meters. The residual urine of all but 2 pa- 
tients was 100 cubic centimeters or more. 

Condition of the upper urinary tract (as 
determined by excretory urography).—Un- 
fortunately, an excretory urogram was not 
obtained in all these cases prior to trans- 
urethral resection. An excretory urogram was 
made for only 17 patients. Four of these 17 
patients were shown to have varying degrees 
of bilateral pyeloureterectasis, 1 was seen to 
have unilateral ureterectasis, whereas the re- 
maining 12 were entirely normal, so far as 
excretory urograms were concerned. 

Type of vesical dysfunction and correlation 
with site of lesion in spinal cord.—Generally 
speaking, it was practically impossible in this 
group of 30patients to make any correlation be- 
tween the type of vesical dysfunction and the 
site of the lesion in the spinal cord. It may be 


SURGERY, GYNECOLOGY AND OBSTETRICS 


that the reason for this is that the group is too 
small to have any substantial number of le- 
sions appear at any one level. As the liter- 
ature accumulates on this subject, and es- 
pecially when the information from the med- 
ical departments of the armed forces becomes 
available, definite correlation may be pos- 
sible. The vesical symptoms exhibited by our 
group of patients varied tremendously. In 
some cases there was complete retention of 
urine with overflow dribbling, the patient ex- 
periencing no desire or discomfort until the 
bladder was markedly distended and palpable 
above the umbilicus. At this stage varying 
degrees of discomfort would be noted, accom- 
panied by overflow dribbling of urine. 

The type of vesical dysfunction most fre- 
quently seen among the patients who had 
complete or almost complete paralysis seemed 
to be that in which more or less frequent emis- 
sions of varying amounts of urine took place 
without the patients’ knowledge of the act. 
In some cases this may occur every 10 to 20 
minutes, whereas in others the interval may 
be an hour or longer. In some of the cases in 
which there was a 1 to 3 hour interval be- 
tween evacuation of urine, the patient might 
pass, in addition, an occasional small spurt of 
only a few cubic centimeters of urine. This 
usually occurred near the time at which evac- 
uation of the bladder was about to occur. In 
almost all these patients, if the bladder were 
emptied with a catheter, “ voiding” or “‘leak- 
age”’ of urine would not occur until an amount 
of urine equal to the patient’s residual urine 
again had accumulated in the bladder. In most 
of these cases the residual urine varied from 
200 to 500 cubic centimeters. 

A rather characteristic type of vesical dys- 
function is seen among patients who have 
achieved rather marked recovery from paral- 
ysis, so that they are ambulatory. This kind 
of dysfunction can be described as a precip- 
itate type of urgency incontinence. The pa- 
tient is suddenly seized with a desire to uri- 
nate. The basis of this desire may vary from 
a normal sensation to some odd “‘aura”’ such 
as an ‘‘ache”’ in the abdomen, or some type of 
paresthesia in the perineum or thighs. The 
patient is then unable to reach a lavatory be- 
fore the urine is evacuated. Such patients 
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always have a substantial amount of residual 
urine; they describe their condition as urinary 
“incontinence” for which they are forced to 
wear a rubber urinal. The condition is doubly 
disturbing to the patient because there is not 
a sufficiently regular interval between mic- 
turition to allow him to be near a lavatory and 
anticipate the act. 

The vesical dysfunction of patients whose 
cord injury is a result of administration of a 
spinal anesthetic agent is interesting. In some 
cases dysfunction amounts to complete re- 
tention of urine with inability to void, accom- 
panied by pain when the bladder becomes dis- 
tended. In other cases the patient is able to 
void, but considerable abdominal straining is 
required, and still the bladder cannot be emp- 
tied. In still other cases the disability is more 
like the precipitate type of urgency incon- 
tinence described previously herein. 

Cystoscopic observations.—Trabeculation. 
The present writers never have seen an in- 
stance of true cord bladder (in which a suf- 
ficient length of time had elapsed for the pa- 
tient to recover from the shock stage) not 
accompanied by trabeculation. The trabec- 
ulation varies greatly in degree, as do the tra- 
beculae in caliber. The old idea that fine 
trabeculation denotes neurogenic bladder, and 
that coarse trabeculation signifies obstruction 
at the vesical neck, is entirely erroneous. 

Tonicity of the bladder.—In the experience 
of the present writers, practically all true cord 
bladders exhibit an increase of tone in the 
detrusor urinae muscle. This, of course, is not 
true when only the sensory components of the 
reflex arc have been damaged (as is the case 
in tabes dorsalis) or in the occasional rare case 
in which, for some reason or other, the sensory 
components are primarily affected. One char- 
acteristic type of cystoscopic appearance of 
the true cord bladder is the more or less con- 
stant “writhing” appearance of the bladder, 
which appears constantly to be undergoing 
irregular contractile efforts which may make 
satisfactory distention with water through the 
cystoscope rather difficult. 

Condition of the vesical neck.—If the vesi- 
cal neck is kept under observation during these 
contractile efforts of the bladder, it will be 
noticed that the vesical neck also goes through 
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more or less the same type of contraction and 
dilatation. When the condition has been of 
relatively long standing, the vesical neck may 
appear to be thick and hypertrophic, much the 
same as the rest of the bladder. If consider- 
able infection has occurred, fibrosis and fixa- 
tion also may be associated. In some cases 
the vesical neck appears to have a “collar” 
of tissue surrounding it, so that it has much 
the same appearance as a collar of adenoma- 
tous tissue. Among older patients, in addition, 
varying degrees of prostatic hyperplasia may 
be present. Massive hypertrophy of the inter- 
ureteric bar also is a common observation. 

In some cases, spasticity and hypertrophy 
of the bladder may be of only minimal degree, 
and it may be difficult to demonstrate a con- 
tracture or collar at the vesical neck. Thomp- 
son (18) has suggested that in these cases, if 
the bladder be well distended with water, a 
prominent contraction ring at the vesical 
neck will become apparent. If a contraction, 
spasticity or collar obstruction at the vesical 
neck is not demonstrable to the satisfaction of 
the cystoscopist, it is unimportant so far as 
diagnosis and treatment are concerned. Re- 
section of the vesical neck will yield good re- 
sults in spite of the cystoscopic appearance of 
the structures, and often the obstruction will 
become apparent only after resection has been 
started (7). 

Transurethral resection of the vesical neck. 
—The surgeon who is experienced in trans- 
urethral prostatic surgery will have no par- 
ticular difficulty in learning to resect the 
vesical neck of patients who have cord blad- 
der. Technically, however, the procedure is a 
little different, since in most cases there is very 
little prostatic hyperplasia, so that new land- 
marks and danger signals must be learned. 
In the first place, it probably will be necessary 
to perform the operation in multiple stages in 
a fair percentage of cases. For instance, in 
the 30 cases under analysis, resection was done 
in one sitting in 21 cases, in two sittings in 5 
cases, in three sittings in 2 cases and in four 
sittings in 2 cases. The total amount of tissue 
removed varied from 1 to 20 grams, and it is 
interesting to note that the patient from 
whom 20 grams of tissue was removed in four 
sittings was a man 25 years of age who had 
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sustained traumatic transection of the spinal 
cord at the level of the fifth cervical vertebra 
9 years before the operation. 

The technical points of resection may be of 
interest. All of the patients under considera- 
tion underwent resection with the Thompson 
cold punch. The object of the procedure is to 
remove as completely as possible the hyper- 
trophic or spastic vesical neck (formerly called 
‘internal sphincter”) and any hypertrophied 
or normal prostatic tissue that also may be 
present. The difficulty in such a procedure is 
to be able to determine when resection has 
been carried deeply enough at the vesical neck 
to remove its contractile ability, and yet to 
avoid perforation of the bladder at this point. 
With increased experience, the surgeon will 
learn the depth to which he may cut, but in 
our opinion a number of operations will require 
a second or even third sitting to secure satis- 
factory results. There are several reasons for 
this statement. If the surgeon tries to achieve 
sufficiently complete removal of tissue at the 
first operation in every case, he will occasion- 
ally encounter bleeding from the edge of the 
bladder and from the prostatic capsule. Such 
bleeding is difficult to control, and even when 
controlled will tend to recur at intervals, for 
several days or weeks. Also, the chance of per- 
foration of the vesical neck will be considerable. 

For reasons not too easily explained, it is 
often possible to resect a vesical neck much 
more widely at a second operation than at the 
first. A “shift” of the tissues in the area of 
operation seems to occur, so that at a second 
sitting as much tissue can be removed as at 
the first operation, and it may be possible to 
remove more. Owing to disturbance of the 
blood supply, the tissue is more or less avas- 
cular, and lines of demarcation are more eas- 
ily recognized than at the first sitting. At a 
second resection the operation may be car- 
ried safely to a depth which would have in- 
volved great risk at the first operation. 

Among some patients we have cared for, it 
has been our impression that, in addition to 
hypertrophy of the vesical neck, hypertrophy 
of the vesical wall adjacent to the vesical neck 
also acts as an obstruction. The interureteric 
har at times enlarges to a tremendous degree, 
and is definitely obstructive. Cautious re- 
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moval of this bar and some of the hypertro- 
phic vesical wall near the vesical neck (often 
in the anterior quadrant) may be necessary. 
Ordinarily, when the surgeon attempts to cut 
the muscle fibers of the normal bladder with 
the cold-punch knife during prostatic resec- 
tion, the knife “ jams”’ and will not cut clean- 
ly. This constitutes a warning that enables 
the surgeon to avoid perforation of the blad- 
der. In the case of the hypertrophic cord 
bladder, the vesical wall takes on a different 
character, and may be cut crisply and cleanly 
like prostatic tissue. 

It must be emphasized that, in addition to 
the vesical neck, if any prostatic obstruction 
is present, the entire prostatic urethra must 
be well resected out to the level of the veru- 
montanum and external sphincter. One of us 
(Emmett) has discussed completely the tech- 
nic of the cold-punch type of resection else- 
where (8). Urinary incontinence will not en- 
sue if the external sphincter is undamaged 
during the resection. 

Results of transurethral resection.—The re- 
sults of transurethral resection in the 30 cases 
under consideration are more than encourag- 
ing. A classification of the results is as follows: 
good, 23 cases; improved, 4 cases; fair, 2 
cases; poor, 1 case. In the patient who 
obtained only a poor result, the external 
urethral sphincter might have been damaged 
during the operation, so that incontinence en- 
sued. The bladder emptied completely, how- 
ever. This patient also had suffered unusual 
complications from the injury to his spinal 
cord, among which was intractable pain in the 
back and legs which could not be controlled, 
even by the intraspinal injection of alcohol. 

For 2 patients only fair results were ob- 
tained. One was a man 52 years old who had 
suffered from inflammatory myelitis for a 
year previous to admission to the clinic. He 
had recovered from the paralysis remarkably 
well, and was ambulatory (the lesion had in- 
volved the lumbar part of the spinal cord). 
His bladder contained 150 cubic centime- 
ters of residual urine and he had great dil- 
ficulty in voiding. The removal of 3 grams o/ 
tissue by transurethral resection allowed the 
patient to empty the bladder completely, but 
he still complained of an inadequate stream 
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and of some degree of frequency. Additional 
resection no doubt is indicated. 

The second patient was a man 51 years old 
in whom urinary difficulty and residual urine 
of about 200 cubic centimeters had developed 
after a spinal anesthetic agent had been ad- 
ministered 13 years previously. Removal of 7 
grams of tissue (the pathologic report was 
“hypertrophied muscle’’) reduced the amount 
of residual urine to 60 cubic centimeters, but 
voiding was still imperfect. A second resec- 
tion no doubt is indicated in this case. 

The general problem can be portrayed 
best by several illustrative cases. 


Third illustrative case. This case represents long- 
standing injury of the cervical part of the spinal 
cord with almost complete recovery except for the 
bladder. A man 48 years old was admitted to the 
clinic on April 16, 1945. He had sustained fracture 
of the fifth cervical vertebra in 1922. Complete 
quadriplegia had ensued and had persisted for 30 
days. Gradual recovery had followed, until the only 
residual effect was ‘‘numbness”’ and some degree of 
weakness in the legs and slight foot drop on the 
right. The patient was unable to ejaculate. We 
found the abdominal muscles to be normal; the gait 
was almost normal. The patient had difficulty in 
voiding; the stream was poor. Nocturia was pres- 
ent, and residual urine amounted to 250 cubic centi- 
meters. Cystoscopy disclosed trabeculation of grade 
1 plus, with typical collar or contracture of the ves- 
ical neck. Transurethral resection was performed on 
May 22, 1945, during which 3 grams of tissue was 
removed. The pathologists reported ‘‘adenofibro- 
matous hyperplasia.”” The results of operation were 
good. The urinary stream was excellent. There was 
no residual urine. Vesical control was good. 

Fourth illustrative case. The case involves a long- 
standing traumatic lesion of the conus medullaris 
and the cauda equina, with partial recovery of the 
patient. A man 44 years old was admitted to the 
clinic on September 26, 1945. He had sustained 
fracture of the first lumbar vertebra in 1934. Paral- 
ysis of the lower extremities had ensued. Gradual 
partial recovery had followed. At the time we saw 
him he walked with a markedly spastic gait, using 
canes. He had some secondary contractures and de- 
formities of the lower extremities. Neurologic ex- 
amination disclosed saddle anesthesia and varying de- 
grees of anesthesia of patchy distribution below the 
knees. The sexual function was impaired. The ab- 
dominal muscles were normal. Urgency incontinence 
was marked. The patient voided about every 2 
hours; the stream was poor and interrupted. The 
patient found it necessary to carry a bottle with him. 
Residual urine amounted to 120 cubic centimeters. 
Cystoscopy disclosed trabeculation of grade 3. 
Marked contracture and scarring of the vesical neck, 
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with some slight degree of adenofibromatous hyper- 
plasia, were noted. An excretory urogram disclosed 
nothing significant. Transurethral resection was per- 
formed on October 5, 1945, during which 9 grams of 
tissue was removed. The pathologists reported 
‘“‘adenofibromatous hyperplasia.’’ The result of the 
operation was good. There was no residual urine; 
the stream was satisfactory. Control was good, 
although mild urgency of micturition persisted im- 
mediately after the operation. 

Fifth illustrative case. The case involves a trau- 
matic lesion of the conus medullaris in a woman, 
with good recovery except for the bladder. The 
patient, a woman 34 years old, was admitted to the 
clinic on October 9, 1945. She had sustained frac- 
ture of the first lumbar vertebra in 1939. Loss of 
control of the bladder and rectum and 50 per cent 
loss of sensation and motor power of the lower ex- 
tremities had ensued. The motor and sensory dis- 
turbances had gradually disappeared, but distur- 
bance of control of the bladder and rectum had con- 
tinued. The patient complained of constant leakage 
of urine at night. She said she had an almost 
constant ‘‘bearing-down sensation” and a desire 
to urinate in the daytime. She passed only small 
amounts of urine. She catheterized herself often, and 
would obtain thereby more than 300 cubic centi- 
meters of urine. After catheterization, she would 
remain comfortable and dry for 4 to 5 hours. Neuro- 
logic examination disclosed saddle anesthesia. The 
motor power in the legs was normal when we saw the 
patient. The abdominal muscles also were normal. 
Cystoscopy showed trabeculation of grade 3, 300 
cubic centimeters of residual urine, increased expul- 
sive force, and a very short urethra. The first stage 
of transurethral resection was performed on October 
15, 1945, during which 17 pieces of tissue, weighing 
2 grams, were removed. The operative result was 
poor. The second stage of transurethral resection 
was performed on October 24, 1945, during which 
22 pieces of tissue, totaling 2 grams were removed. 
The pathologic report on tissue removed at both 
operations was ‘‘inflamed muscle.”’ The operative 
result was good. The urinary stream was satis- 
factory; there was no residual urine. Nocturia was 
noticed once. Control was good. 

Sixth illustrative case. This case represents in- 
jury of the lower thoracic portion of the spinal cord, 
with flaccid paralysis of the lower extremities. The 
patient had become bedridden, and had overflow 
incontinence. This man, 29 years old, was admitted 
to the clinic on August 1, 1944. Three years previous 
to his admission he had sustained a fall which caused 
fracture of the spinal column, with complete motor 
paralysis and loss of sensation in the lower ex- 
tremities. The patient had had no control of bladder 
or bowels since the injury. Neurologic examination 
disclosed flaccid paralysis of the lower extremities. 
The sensory level was at the twelfth thoracic ver- 
tebra. The upper abdominal muscles were normal; 
the lower abdominal muscles had loss of strength of 
grade 2 minus. Urinary retention was complete. 
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sustained traumatic transection of the spinal 
cord at the level of the fifth cervical vertebra 
9 years before the operation. 

The technical points of resection may be of 
interest. All of the patients under considera- 
tion underwent resection with the Thompson 
cold punch. The object of the procedure is to 
remove as completely as possible the hyper- 
trophic or spastic vesical neck (formerly called 
“internal sphincter”) and any hypertrophied 
or normal prostatic tissue that also may be 
present. The difficulty in such a procedure is 
to be able to determine when resection has 
been carried deeply enough at the vesical neck 
to remove its contractile ability, and yet to 
avoid perforation of the bladder at this point. 
With increased experience, the surgeon will 
learn the depth to which he may cut, but in 
our opinion a number of operations will require 
a second or even third sitting to secure satis- 
factory results. There are several reasons for 
this statement. If the surgeon tries to achieve 
sufficiently complete removal of tissue at the 
first operation in every case, he will occasion- 
ally encounter bleeding from the edge of the 
bladder and from the prostatic capsule. Such 
bleeding is difficult to control, and even when 
controlled will tend to recur at intervals, for 
several days or weeks. Also, the chance of per- 
foration of the vesical neck will be considerable. 

For reasons not too easily explained, it is 
often possible to resect a vesical neck much 
more widely at a second operation than at the 
first. A “shift” of the tissues in the area of 
operation seems to occur, so that at a second 
sitting as much tissue can be removed as at 
the first operation, and it may be possible to 
remove more. Owing to disturbance of the 
blood supply, the tissue is more or less avas- 
cular, and lines of demarcation are more eas- 
ily recognized than at the first sitting. At a 
second resection the operation may be car- 
ried safely to a depth which would have in- 
volved great risk at the first operation. 

Among some patients we have cared for, it 
has been our impression that, in addition to 
hypertrophy of the vesical neck, hypertrophy 
of the vesical wall adjacent to the vesical neck 
also acts as an obstruction. The interureteric 
har at times enlarges to a tremendous degree, 
and is definitely obstructive. Cautious re- 


moval of this bar and some of the hypertro- 
phic vesical wall near the vesical neck (often 
in the anterior quadrant) may be necessary. 
Ordinarily, when the surgeon attempts to cut 
the muscle fibers of the normal bladder with 
the cold-punch knife during prostatic resec- 
tion, the knife “ jams”’ and will not cut clean- 
ly. This constitutes a warning that enables 
the surgeon to avoid perforation of the blad- 
der. In the case of the hypertrophic cord 
bladder, the vesical wall takes on a different 
character, and may be cut crisply and cleanly 
like prostatic tissue. 

It must be emphasized that, in addition to 
the vesical neck, if any prostatic obstruction 
is present, the entire prostatic urethra must 
be well resected out to the level of the veru- 
montanum and external sphincter. One of us 
(Emmett) has discussed completely the tech- 
nic of the cold-punch type of resection else- 
where (8). Urinary incontinence will not en- 
sue if the external sphincter is undamaged 
during the resection. 

Results of transurethral resection.—The re- 
sults of transurethral resection in the 30 cases 
under consideration are more than encourag- 
ing. A classification of the results is as follows: 
good, 23 cases; improved, 4 cases; fair, 2 
cases; poor, 1 case. In the patient who 
obtained only a poor result, the external 
urethral sphincter might have been damaged 
during the operation, so that incontinence en- 
sued. The bladder emptied completely, how- 
ever. This patient also had suffered unusual 
complications from the injury to his spinal 
cord, among which was intractable pain in the 
back and legs which could not be controlled, 
even by the intraspinal injection of alcohol. 

For 2 patients only fair results were ob- 
tained. One was a man 52 years old who had 
suffered from inflammatory myelitis for a 
year previous to admission to the clinic. He 
had recovered from the paralysis remarkably 
well, and was ambulatory (the lesion had in- 
volved the lumbar part of the spinal cord). 
His bladder contained 150 cubic centime- 
ters of residual urine and he had great dil- 
ficulty in voiding. The removal of 3 grams o/ 
tissue by transurethral resection allowed the 
patient to empty the bladder completely, but 
he still complained of an inadequate stream 
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and of some degree of frequency. Additional 
resection no doubt is indicated. 

The second patient was a man 51 years old 
in whom urinary difficulty and residual urine 
of about 200 cubic centimeters had developed 
after a spinal anesthetic agent had been ad- 
ministered 13 years previously. Removal of 7 
grams of tissue (the pathologic report was 
“hypertrophied muscle ’’) reduced the amount 
of residual urine to 60 cubic centimeters, but 
voiding was still imperfect. A second resec- 
tion no doubt is indicated in this case. 

The general problem can be portrayed 
best by several illustrative cases. 


Third illustrative case. This case represents long- 
standing injury of the cervical part of the spinal 
cord with almost complete recovery except for the 
bladder. A man 48 years old was admitted to the 
clinic on April 16, 1945. He had sustained fracture 
of the fifth cervical vertebra in 1922. Complete 
quadriplegia had ensued and had persisted for 30 
days. Gradual recovery had followed, until the only 
residual effect was ‘‘numbness”’ and some degree of 
weakness in the legs and slight foot drop on the 
right. The patient was unable to ejaculate. We 
found the abdominal muscles to be normal; the gait 
was almost normal. The patient had difficulty in 
voiding; the stream was poor. Nocturia was pres- 
ent, and residual urine amounted to 250 cubic centi- 
meters. Cystoscopy disclosed trabeculation of grade 
1 plus, with typical collar or contracture of the ves- 
ical neck. Transurethral resection was performed on 
May 22, 1945, during which 3 grams of tissue was 
removed. The pathologists reported ‘‘adenofibro- 
matous hyperplasia.”” The results of operation were 
good. The urinary stream was excellent. There was 
no residual urine. Vesical control was good. 

Fourth illustrative case. The case involves a long- 
standing traumatic lesion of the conus medullaris 
and the cauda equina, with partial recovery of the 
patient. A man 44 years old was admitted to the 
clinic on September 26, 1945. He had sustained 
fracture of the first lumbar vertebra in 1934. Paral- 
ysis of the lower extremities had ensued. Gradual 
partial recovery had followed. At the time we saw 
him he walked with a markedly spastic gait, using 
canes. He had some secondary contractures and de- 
formities of the lower extremities. Neurologic ex- 
amination disclosed saddle anesthesia and varying de- 
grees of anesthesia of patchy distribution below the 
knees. The sexual function was impaired. The ab- 
dominal muscles were normal. Urgency incontinence 
was marked. The patient voided about every 2 
hours; the stream was poor and interrupted. The 
patient found it necessary to carry a bottle with him. 
Residual urine amounted to 120 cubic centimeters. 
Cystoscopy disclosed trabeculation of grade 3. 
Marked contracture and scarring of the vesical neck, 
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with some slight degree of adenofibromatous hyper- 
plasia, were noted. An excretory urogram disclosed 
nothing significant. Transurethral resection was per- 
formed on October 5, 1945, during which 9 grams of 
tissue was removed. The pathologists reported 
‘“‘adenofibromatous hyperplasia.’’ The result of the 
operation was good. There was no residual urine; 
the stream was satisfactory. Control was good, 
although mild urgency of micturition persisted im- 
mediately after the operation. 

Fifth illustrative case. The case involves a trau- 
matic lesion of the conus medullaris in a woman, 
with good recovery except for the bladder. The 
patient, a woman 34 years old, was admitted to the 
clinic on October 9, 1945. She had sustained frac- 
ture of the first lumbar vertebra in 1939. Loss of 
control of the bladder and rectum and 50 per cent 
loss of sensation and motor power of the lower ex- 
tremities had ensued. The motor and sensory dis- 
turbances had gradually disappeared, but distur- 
bance of control of the bladder and rectum had con- 
tinued. The patient complained of constant leakage 
of urine at night. She said she had an almost 
constant “‘bearing-down sensation” and a desire 
to urinate in the daytime. She passed only small 
amounts of urine. She catheterized herself often, and 
would obtain thereby more than 300 cubic centi- 
meters of urine. After catheterization, she would 
remain comfortable and dry for 4 to 5 hours. Neuro- 
logic examination disclosed saddle anesthesia. The 
motor power in the legs was normal when we saw the 
patient. The abdominal muscles also were normal. 
Cystoscopy showed trabeculation of grade 3, 300 
cubic centimeters of residual urine, increased expul- 
sive force, and a very short urethra. The first stage 
of transurethral resection was performed on October 
15, 1945, during which 17 pieces of tissue, weighing 
2 grams, were removed. The operative result was 
poor. The second stage of transurethral resection 
was performed on October 24, 1945, during which 
22 pieces of tissue, totaling 2 grams were removed. 
The pathologic report on tissue removed at both 
operations was ‘‘inflamed muscle.’”’ The operative 
result was good. The urinary stream was satis 
factory; there was no residual urine. Nocturia was 
noticed once. Control was good. 

Sixth illustrative case. This case represents in- 
jury of the lower thoracic portion of the spinal cord, 
with flaccid paralysis of the lower extremities. The 
patient had become bedridden, and had overflow 
incontinence. This man, 29 years old, was admitted 
to the clinic on August 1, 1944. Three years previous 
to his admission he had sustained a fall which caused 
fracture of the spinal column, with complete motor 
paralysis and loss of sensation in the lower ex- 
tremities. The patient had had no control of bladder 
or bowels since the injury. Neurologic examination 
disclosed flaccid paralysis of the lower extremities. 
The sensory level was at the twelfth thoracic ver- 
tebra. The upper abdominal muscles were normal; 
the lower abdominal muscles had loss of strength of 
grade 2 minus. Urinary retention was complete. 
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The bladder filled and distended until it could be pal- 
pated at the umbilicus; then overflow occurred, 
keeping the patient wet continually. Cystoscopic 
examination disclosed mild trabeculation and a wide 
vesical neck, but the vesical neck was definitely 
hypertonic. At first stage transurethral resection on 
August 21, 1944, 3 grams of tissue was removed. 
The pathological report was “adenofibromatous 
hyperplasia.”’ There was no improvement after this 
operation. At second stage transurethral resection 
carried out on August 28, 1944, 4 grams of tissue was 
removed. The pathologic report was ‘‘adenofibro- 
matous fibroma.” The operative result was good. 
Improvement was slow but gradual. In answer 
to a follow-up letter sent to the patient 3 months 
after operation, he said he emptied the blad- 
der completely, except for a residual amount of 10 to 
20 cubic centimeters, voided every 2 hours, strained 
the abdominal muscles to void and had a satisfac- 
tory stream. He was able to keep perfectly dry. 
Seventh illustrative case. This case represents 
inflammatory transverse myelitis, with a lesion in 
the lower thoracic portion of the spinal cord and 
spastic paralysis. The patient had become bedrid- 
den. A male 18 years old was admitted to the clinic 
on September 29, 1945. Inflammatory myelitis had 
occurred in November, 1943, resulting in complete 
paralysis of the lower extremities, complete retention 
of urine for 10 weeks, followed by ‘‘incontinence.”’ 
Exploratory laminectomy had been performed shortly 
after the onsetofthe condition. Neurologicexamination 
disclosed spastic paraplegia, with the sensory level 
at the tenth thoracic vertebra. The abdominal mus- 
cles were intact. Spurts of urine occurred every 15 
to 30 minutes. The patient said he experienced an 
unusual sensation in the lower part of the abdomen 
when the bladder was full. He could express some 
amount of urine by manual compression, but a 
residual amount of 300 to 500 cubic centimeters re- 
mained. An excretory urogram disclosed nothing 
significant. Cystoscopy showed trabeculation of 
grade 2 plus. The detrusor urinae muscle was spas- 
tic and hypertonic. At first stage transurethral 
resection carried out on November 7, 1945, 5 grams 
of tissue was removed. The pathologic report was 
‘‘adenofibromatous hyperplasia.’’ At second stage 
transurethral resection performed on November 16, 
1945, 6 grams of tissue was removed. The pathologic 
report was “inflamed muscle.’ The operative re- 
sult was marked improvement. The patient voided 
every 114 to 2 hours. He could initiate urination 
by slight digital dilatation of the anal sphincter. 
He was using abdominal straining, and emptied the 
bladder completely. He still lost 10 to 20 cubic 
centimeters of urine in few small spurts during a 
20 minute period just before urination began. 
Eighth illustrative case. This case represents a 
traumatic lesion of the lower thoracic part of the 
spinal cord with complete spastic paralysis. There 
was no recovery from paralysis of extremities. A 
man 27 years old was admitted to the clinic on June 
22, 1945. He had been injured in a mine cave-in in 
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May, 1944. Complete paralysis of the lower extrem- 
ities had ensued. Laminectomy had been performed 
24 hours later. Use of an indwelling urethral cathe- 
ter for 2 months had been followed by severe urinary 
infection and bilateral epididymitis. Suprapubic 
cystostomy had been done. The patient arrived at 
the clinic with the suprapubic tube in place. Neuro- 
logic examination revealed spastic paraplegia. The 
sensory level was at the twelfth thoracic vertebra. 
A decubitus ulcer was noted over the sacrum. The 
abdominal muscles were normal. Urologic treat- 
ment consisted of removal of the suprapubic tube 
and insertion of a urethral catheter. The supra- 
pubic wound closed in 5 days. The urethral catheter 
was then removed, and vesical function was ob- 
served. After catheterization, the patient could re- 
main dry for about 1 hour without leakage; then 
frequent spurts of urine at irregular intervals would 
keep the patient wet. Residual urine amounted to 
350 cubic centimeters. Cystoscopy disclosed tra- 
beculation of grade 3. The detrusor urinae muscle was 
spastic, and the vesical neck was very spastic, with 
an apparent collar of tissue resulting from hyper- 
plasia of muscle. At transurethral resection on 
August 14, 1945, 6 grams of tissue was removed. 
The pathologic report was ‘‘adenofibromatous 
hyperplasia.””’ The operative result was good. The 
patient could retain urine for 2 to 3 hours. He could 
sense a warning that urination was about to take 
place. He voided as much as 250 cubic centimeters 
of urine each time. The bladder was emptied. 
This patient received additional therapy in the Sec- 
tion on Physical Medicine, and at the time of his 
dismissal, with the use of braces and crutches, he 
could get about alone, using a swinging gait. He 
could put on his braces, get up from floor alone, 
climb stairs, and get in and out of an automobile. 

Ninth illustrative case. The case represents a 
transverse lesion of the spinal cord secondary to 
surgical removal of a tumor of the spinal cord. The 
patient was ambulatory. Marked hydronephrosis 
was present. A male 17 years old was admitted to 
the clinic on September 11, 1945. In August, 1944, 
operation had been performed elsewhere for tera- 
toma of the spinal cord, and complete removal of 
the tumor had been effected. After the operation 
saddle anesthesia, weakness of the lower extremities 
and urinary retention developed. A_ retention 
catheter had been inserted and kept in place for 10 
days. Some degree of sensation had then returned 
to the bladder, but the patient had been unable to 
void. “Leakage” of urine was constant. The pa- 
tient tried to control it with a penile clamp. Resid- 
ual urine amounted to 1,200 cubic centimeters. The 
patient had been catheterizing himself 2 times 
daily. Bilateral lumbar pain was relieved by ureth- 
ral catheterization. Neurologic examination dis- 
closed an intraspinal lesion, with marked damage to 
motor roots. The sensory level was at the fourth or 
fifth lumbar vertebra. The abdominal muscles were 
normal. An excretory urogram was made; there was 
marked delay in visualization, but bilateral hydro- 
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nephrosis of grade 2 plus was observed. Cystoscopy 
showed trabeculation of grade 3. The detrusor urinae 
muscle was spastic, and spastic contraction of the 
vesical neck was marked. At transurethral resection 
carried out on September 20, 1945, 2 grams of tissue 
was removed. The pathologic report was “‘hyper- 
trophied muscle.’’ The operative result was that 
residual urine persisted. At transurethral resection 
on September 28, 1945, 4 grams of tissue was re- 
moved. The pathologic report was ‘‘adenofibro- 
matous hyperplasia.’’ The result of this operation 
was that residual urine persisted. An episode of 
acute pyelonephritis occurred. At transurethral re- 
section on October 15, 1945, 5 grams of tissue was 
removed. The pathologic report was “‘adenofibro- 
matous hyperplasia.”” The operative result was 
good. The patient emptied the bladder completely, 
and voided every 2 to 3 hours. He strained with the 
abdominal muscles and employed manual compres- 
sion. The stream was satisfactory. The patient 
could remain dry. An answer to a follow-up letter 
3 months later indicated that the patient was well, 
and that the urine was clear. 

Tenth illustrative case. This case represents 
transverse myelitis secondary to previous adminis- 
tration of a spinal anesthetic agent, with saddle an- 
esthesia and vesical dysfunction. The patient, a 
man 22 years old, was admitted to the clinic on 
August 22, 1944. Sixteen months previous to admis- 
sion, the patient had received a spinal anesthetic 
agent prior to performance of appendectomy. Since 
that time he had experienced marked difficulty with 
bowel movements and great difficulty in voiding. 
He required much straining and manual compression 
to eliminate urine, and residual urine amounted to 
more than 500 cubic centimeters. He used enemas 
and had to strain to evacuate the bowel. Neuro- 
logic examination revealed anesthesia in the saddle 
area, such as would be caused by a lesion of the 
spinal cord at the fourth or fifth sacral segment. 
There was no motor involvement. The abdominal 
muscles were normal. An excretory urogram dis- 
closed nothing significant. Cystoscopy revealed 
mild trabeculation and slight contracture of the ves- 
ical neck. At transurethral resection on September 
14, 1944, 4 grams of tissue was removed. The patho- 
logic report was ‘‘adenofibromatous hyperplasia.” 
The operative result was good. The patient emptied 
the bladder completely. He still had to use a mod- 
erate degree of abdominal straining to void. 

Eleventh illustrative case. This case is represen- 
tative of a war injury (bullet wound) in the thoracic 
portion of the spinal column, with no recovery of 
paralysis of extremities. A man 22 years old was 
admitted to the clinic on November 23, 1945. Asa 
marine, he had been wounded during the action in 
the Gilbert Islands in November, 1943. He had 
been shot through the spinal column with a .45 cal- 
iber bullet from an automatic pistol. A suprapubic 
tube had been put in place 2 weeks after the patient’s 
injury, and had been left in place for 8 months, after 
which it had been removed. The wound had been 
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allowed to close. When we saw the patient he voided 
every 2 to-2% hours. He had a sensation of fullness 
over the lower part of theabdomen before micturition 
would occur. He remained dry between urinations. 
Residual urine amounted to 400 cubic centimeters. 
Neurologic examination disclosed complete spastic 
paralysis of the lower extremities. The sensory 
level was at the eighth thoracic segment. The upper 
abdominal muscles exhibited loss of strength of 
grade 2 minus. Loss of strength in the lower ab- 
dominal muscles was grade 4 minus. Cystoscopy 
disclosed trabeculation of grade 2 plus. The de- 
trusor urinae muscle was spastic. At transurethral 
resection, carried out on December 10, 1945, 4 grams 
of tissue was removed. The pathologists reported 
‘‘adenofibromatous hyperplasia.”’ The operative re- 
sult was good. The patient voided every 2 hours; 
the amount of residual urine was less than 50 cubic 
centimeters. The patient sensed a warning when he 
was ready to void. He was able to remain dry. 
Twelfth illustrative case. The case is represen- 
tative of a traumatic lesion of the fifth cervical seg- 
ment of the spinal column, with quadriplegia; there 
was partial recovery of the arms but no recovery of 
the lower extremities. A man 25 years old was ad- 
mitted to the clinic on October 23, 1945. In Sep- 
tember of 1936 he had sustained fracture of the sixth 
cervical vertebra in an automobile accident. Quad- 
riplegiahad occurred immediately. Laminectomy had 
been performed 7 days later. Some degree of re- 
covery in arms had followed, but spastic contracture 
of the hands had persisted. The patient had been 
unable to feed himself. An indwelling catheter had 
been employed for several months after the injury. 
At the time we saw the patient he was wearing a 
urinal constantly. The bladder expelled its contents 
about every hour. Very foul, thick residual urine 
amounted to 120 cubic centimeters. The patient ex- 
perienced a feeling of flushing and perspiration be- 
fore voiding occurred. Neurologic examination dis- 
closed spastic paralysis of the lower extremities, but 
partial use of the arms remained. The sensory level 
was at the fifth cervical segment. The abdominal 
muscles were completely paralyzed. An excretory 
urogram disclosed a stone in the upper third of the 
right ureter, and no function of the right kidney. 
The left kidney was normal. Cystoscopy revealed 
the bladder to be trabeculated to grade 3 plus. 
Marked hypertrophy of the wall of the bladder was 
noted. At transurethral resection, carried out on 
October 29, 1945, 7 grams of tissue was removed. 
The pathologists reported ‘‘adenofibromatous hy- 
perplasia.”” After the operation residual urine 
amounted to 400 cubic centimeters. At transurethral 
resection, carried out on November 14, 1945, 6 grams 
of tissue was removed. The pathologists reported 
‘inflamed muscle.’”’ The result was that residual 
urine amounting to 300 cubic centimeters persisted. 
When transurethral resection was performed for the 
third time on January 9, 1946, 3 grams of tissue was 
removed. The pathologists reported ‘“granulo- 
matous prostatitis.’”” Transurethral resection was 
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carried out for the fourth time on January 23, 1946, 
during which 4 grams of tissue was removed. The 
pathologists reported ‘“‘adenofibromatous hyper- 
plasia.’’ Patient is still under observation at the time 
of writing. He voids every hour. Much perspiring 
occurs before evacuation of urine. The amount 
of residual urine now has been reduced to 200 cubic 
centimeters and seems to be diminishing gradually. 


In evaluating the results of transurethral 
resection for cord bladder, the surgeon must 
remember to allow the patient sufficient time 
for recovery. It must be remembered that the 
treatment of this condition is not directed 
toward eradication of the underlying process 
that is producing the disturbance, but rather, 
toward correction of a mechanical defect and 
teaching the patient to substitute other mus- 
cles and other muscular activities to achieve 
complete vesical evacuation and urinary “con- 
tinence.”’ In respect to this statement, it must 
be made clear that the abdominal muscles and 
diaphragm are very important. If the abdom- 
inal muscles are intact, the response of the pa- 
tient to transurethral resection will be more 
rapid and dramatic than would be the case oth- 
erwise. He is instructed to void at certain in- 
tervals (unless he experiences some warning of 
impending micturition). When urination com- 
mences, he sets his diaphragm, so to speak, 
strains with his abdominal muscles and, if 
necessary, employs manual compression of the 
area over the bladder. In this way complete 
emptying of the bladder is possible. Where the 
more efficient type of cord bladder is present, 
such a degree of abdominal straining may not 
be necessary. It is of paramount importance 
that the bladder be emptied completely, or as 
nearly completely as possible, at each voiding, 
to enable the patient to stay dry and to avoid 
frequent discharges of urine. 

If the lesion is situated sufficiently high in 
the cord, so that the abdominal muscles are 
not under voluntary control, the problem may 
be more difficult and manual expression may 
be of greater importance. Injuries in the high- 
er thoracic segments of the spinal cord, how- 
ever, often result in a more efficient “‘auto- 
matic” type bladder, a condition which may 
more than compensate for the loss of function 
of the abdominal musculature. 

As stated previously, because of the many 
and varied problems arising in the care of 
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these patients sufficient time must. be given 
them to recover before the results of treat- 
ment are evaluated. The experience of most 
transurethral surgeons is such that in the av- 
erage instance of urinary retention arising 
from benign prostatic hyperplasia, if the op- 
eration has been complete, normal mictur- 
ition is expected to occur almost immediately 
after removal of the urethral catheter. In 
many cases of cord bladder just such an ex- 
cellent immediate response is achieved, but in 
others several days or weeks of observation 
and care are required before a completely sat- 
isfactory result is forthcoming. The surgeon 
should not become discouraged when a patient 
responds slowly, and should not hesitate to 
perform transurethral resection several times, 
if necessary, before he considers his treatment 
a failure. Some patients are very co-operative, 
and quickly learn how to make the most of 
their remaining normal muscles and available 
bodily functions. Others, however, are de- 
pressed and must be taught slowly. 

World War II has given much impetus to 
study of the general problem of the patient 
who has an injury to the spinal cord. It has 
been demonstrated by the medical services of 
the armed forces that, with the co-operation 
of the neurologist, neurosurgeon, orthopedist, 
and physiotherapist, most patients thus af- 
flicted need not be confined to bed for the rest 
of their lives. They may be rehabilitated, and 
become self-sufficient and useful members of 
society (4, 10). By means of leg braces and 
crutches, they learn how to become ambula- 
tory with a tripod or swinging gait. Disabling 
spastic contractures are cared for surgically. 
By virtue of the fact that the patient is up and 
about, the formation of urinary stones, in 
most cases, is prevented. 

The chief obstacle to rehabilitation of the 
average patient who has an injury to the 
spinal cord has been vesical dysfunction. This 
situation has stimulated urologists, both in 
the armed forces and in civilian life, to find 
better means of treating this condition. 
Thompson (18) and others (17, 20) have dem- 
onstrated that a large percentage of these pa- 
tients can be made to empty their bladders 
completely and to remain continent and dry 
by means of transurethral resection. We are 
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anxiously awaiting complete reports of their 
experience. 

Data concerning 15 patients who had mul- 
liple sclerosis and miscellaneous lesions of the 
spinal cord. When collecting cases for a study 
of this kind, the urologic surgeon is always 
confronted with the problem of discarding 
numerous cases in which resection was per- 
formed for an obstructive vesical neck or 
prostate gland, yet in which some kind of dis- 
ease of the spinal cord was also present. It is 
obvious that in such cases there is not always 
a sharp line of demarcation between a “cord 
or neurogenic bladder” and ‘‘prostatic ob- 
struction”; often there is a combination of 
both lesions. In collecting data concerning 
this group of 15 patients who had miscella- 
neous lesions, we chose them because the neu- 
rologic lesion seemed by far to be the predom- 
inating factor in the vesical dysfunction. 

Multiple sclerosis.—Vesical dysfunction is a 
condition not uncommonly complained of by 
patients suffering from multiple sclerosis. Al- 
though the severity of the vesical symptoms 
tends to wax and wane as the severity or 
characteristics of the disease change, the type 
of vesical dysfunction remains more or less 
constant. Vesical symptoms usually consist 
of urgency and frequency of micturition, un- 
satisfactory urinary stream, difficulty in initi- 
ating and maintaining the urinary stream 
and, at times, urgency incontinence. Most of 
the patients have substantial amounts of 
residual urine. The usual complications of 
retention of urine, such as vesical calculi and 
urinary infection, may be present. 

In this total series of 45 patients there were, 
as said previously, 7 patients who had multi- 
ple sclerosis for which transurethral resection 
was performed. Four of these 7 patients were 
less than 45 years old. One of the patients 
was a woman. Although most such patients 
can be helped considerably and the residual 
urine eliminated by performance of trans- 
urethral resection, results of this operation 
have not been consistently brilliant. Only 3 
of the 7 patients obtained a “good”’ re- 
sult, and 4, although their condition was def- 
initely improved, did not obtain perfect re- 
covery. All of the 4 patients who achieved 
only “fair” results underwent transurethral 
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resection only once each. It may be that if 
resection had been carried out a second time 
in each case, a more nearly perfect result 
might have been achieved. Our experience in 
this group of cases is still too limited to war- 
rant the making of any far-reaching conclu- 
sions. It can be said, however, that the re- 
sults to date are sufficiently encouraging to 
justify the statement that the urologic surgeon 
should not hesitate to advise transurethral 
resection in these cases. The thirteenth and 
fourteenth illustrative cases may be of help in 
an understanding of this condition. 


Thirteenth illustrative case. This case is repre- 
sentative of vesical dysfunction associated with mul- 
tiple sclerosis, and relief achieved by transurethral 
resection. The patient, a man 41 years old, was ad- 
mitted to the clinic on February 1, 1945. He gavea 
history typical of multiple sclerosis of several years’ 
duration, with ataxia, poor vision, and so forth. The 
neurologic diagnosis of multiple sclerosis with retro- 
bulbar neuritis had been made. In the 2 years prior 
to the patient’s admission difficulty in urination had 
developed; it consisted of hesitancy, small urinary 
stream, difficulty in maintenance of stream, frequen- 
cy of micturition, and nocturia requiring voiding 2 
to 3 times. Urologic examination disclosed 450 
cubic centimeters of residual urine. Cystoscopic ex- 
amination revealed the bladder to be trabeculated 
to grade 2. Slight trilobar prostatic hyperplasia of 
grade 1 was noted. At transurethral resection per- 
formed on February 28, 1945, 6 grams of tissue was 
removed. The pathologists reported ‘‘adenofibro- 
matous hyperplasia.’”’ The operative result was 
good. When the patient was dismissed he was void- 
ing well, and had no residual urine. He was read- 
mitted on October 3, 1945. He was still voiding well, 
but catheterization disclosed residual urine amount- 
ing to 350 cubic centimeters. At transurethral re- 
section performed on October 19, 1945, 7 grams of 
tissue was removed. The pathologists reported 
‘‘adenofibromatous hyperplasia.’’ The operative re- 
sult was good. The urinary stream was satisfactory. 
Residual urine amounted to less than 50 cubic cen- 
timeters’ There was no frequency of micturition. 

Fourteenth illustrative case. This case is repre- 
sentative of vesical dysfunction associated with mul- 
tiple sclerosis and incomplete relief afforded by 
transurethral resection. The patient, a man 39 
years old, was admitted to the clinic on January 24, 
1945. His history was typical of multiple sclerosis, 
with ataxic gait, weakness of the left leg, nystagmus, 
and tremor of the head and tongue. The neurologic 
diagnosis of multiple sclerosis was made. Urinary 
symptoms consisted of frequency and urgency of 
micturition, dribbling, and nocturia. At times the 
patient had suffered from urgency incontinence of 
urination. Urologic examination revealed residual 
urine amounting to 120 cubic centimeters. Cysto- 
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scopy showed the bladder to be trabeculated to 
grade 1 plus. A small collar of tissue surrounded the 
vesical neck. At transurethral resection, performed 
on February 5, 1945, 7 grams of tissue was removed. 
The pathologists reported ‘“‘adenofibromatous hy- 
perplasia.’’ The operative result was fair. Some de- 
gree of urgency of urination persisted. At the time 
of dismissal the patient voided about every hour and 
a half. Residual urine amounted to about 75 cubic 
centimeters. (Note: Patient did not undergo cysto- 
scopy again. A second performance of transurethral 
resection may have been indicated.) 


Miscellaneous lesions of the spinal cord.— 
The 8 remaining cases involving miscellaneous 
lesions of the spinal cord are of only passing 
interest. One patient was a man 32 years old 
who had severe diabetes mellitus associated with 
marked diabetic retinitis. For several months 
he had had about 500 cubic centimeters of in- 
fected residual urine; this condition had been 
ascribed to “diabetic neuritis.” This, of 
course, was a difficult diagnosis to prove. 
Transurethral resection was done in two stages. 
A total of 8 grams of tissue was removed; 
this allowed the patient to empty his bladder 
completely. Normal micturition was restored. 
The pathologic report on the tissue removed 
was ‘‘adenofibromatous hyperplasia.” 

Four cases of combined sclerosis are of in- 


terest in that 3 of the 4 patients secured good 


results from the operation. This outcome 
would tend to dispel the fear of prostatic 
surgery which has always been entertained by 
the urologists and neurologists in respect to 
such patients. This would apply regardless of 
whether the physician believes that the ves- 
ical dysfunction is primarily neurologic or 
prostatic in origin. 

The remaining 3 cases are representative 
of some of the obscure neurologic conditions 
which are found associated with vesical dys- 
function. Two of the patients had undergone 
surgical exploration of the spinal cord, and the 
unsatisfactory diagnosis of ‘“arachnoiditis”’ 
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subsequently had been made. The condition 
of 1 patient had been diagnosed as “degener- 
ative lesion of the spinal cord.’ In 2 of these 
3 cases the result of resection was unsatis- 
factory. 


CONCLUSIONS 


Cord bladder no longer is a hopeless situa- 
tion for which nothing can be done. Although 
knowledge of the neurophysiologic aspects of 
micturition is still too imperfect to permit in- 
stitution of therapy based on correction of the 
underlying causative process, satisfactory 
vesical function can be restored by mechanical 
adjustment of the vesical neck and by teach- 
ing the patient to use unaffected muscles to 
aid him to void. Mechanical adjustment of 
the vesical neck is brought about by trans- 
urethral resection. 
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APPENDICITIS IN CLEVELAND 


Final Report 


HOWARD WHIPPLE GREEN, A.B., B.S., and RALPH M. WATKINS, M.D., F.A.C.P., 
Cleveland, Ohio 


N previous publications (1, 2, 3, 4, 5, 6, 7) 
preliminary summaries of the work of 
the Cleveland Appendicitis Survey Com- 
mittee have been presented. After much 

delay due to the War, this summarized report 
is finally here published. One of us (H. W. G.) 
has gone to great lengths to make very ex- 
tensive statistical analyses of the findings of 
the Committee which are available, as noted, 
elsewhere.! 


THE SURVEY 


The work of collecting statistics was begun 
in 1939 and finished in 1942. We attempted 
to study the subject of appendicitis, acute, 
ruptured with peritonitis and with abscess, 
by collecting the records of all the cases in 
nearly all the Greater Cleveland hospitals for 
a 12 year period, from January 1, 1930, to 
January 1, 1942. Our grand total became 
19,399 case records. For diagnostic criteria 
we relied on the hospital pathologists’ reports 
and carefully avoided any questionable cases 
of ‘‘chronic,” ‘‘subacute,” or ‘interval’ 
appendicitis. In other words, these 19,399 
cases represent, at the mildest, genuine acute 
appendicitis, or worse, suppurative with rup- 
ture, and rupture with abscess. Further, we 
avoided case records of patients who had 
some other acute disease as well as acute 
appendicitis. 

In the text to follow, simple acute appen- 
dicitis is termed ‘‘unruptured’’; suppurative 


In preparing this report Mr. Green, director of Statistics and 
Research, Cleveland Health Council, and Dr. Watkins, Chairman 
Survey Committee, were assisted by Doctors D. C. Darrah, R. M. 
Hosler, H. H. Pevaroff, J. D. Brett, J. H. Lazzari, C. W. Rotter, 
S. J. Restifo, H. R. Hathaway, W. A. Boukalik, John Kelker, 
J. F. Renshaw, A. F. Sydow, B. B. Larsen, J. M. Rossen, John 
Budd, S. L. Feldman, R. J. McNamee, P. L. Suhay, George 
Crile, and Fred Kelly, members of the Appendicitis Survey 
Committee. 

Sponsored by the Cleveland Academy of Medicine, the Cleve- 
land Foundation and the Cleveland Health Council. 

1The extensive detailed report complete with tables, maps and 
charts, which cannot be reproduced here because of lack of space, 
is available upon request to the authors. 


with peritonitis and rupture is called “‘perito- 
nitis” and ruptured with abscess, simply 
“abscess.” 

The object of this study was to determine: 
(1) the best procedure in the hospital relative 
to anesthetic, incision, and drainage; and 
(2) the effect of various factors on recovery: 
sex, age, delay, laxative, condition of appendix, 
anesthetic, incision, drainage, surgeon, hos- 
pital, year, economic status. 


APPENDICITIS IN CLEVELAND 


An analysis of the 19,399 operations for 
acute appendicitis performed in 16 hospitals 
in the Cleveland area during the 12 years, 
1930 to 1942, showed 4.8 deaths per 100 
operations. 

The crude fatality rates varied by age, sex, 
delay, laxative, condition of appendix, anes- 
thetic, incision, drainage, surgeon, hospital, 
and the year as shown on Table I and Charts 
1 to 6 which summarize the results of the 
detailed tabulations which are included in the 
full report. 

Some factors were found to exert great in- 
fluence, while others exerted little or no in- 
fluence on the fatality rate. The more im- 
portant factors have been examined singly 
uninfluenced by the others. The effect that 
each exerted upon the fatality rate has been 
given particular attention. 

Condition of appendix, drainage, delay, 
age. The factors which exerted the greatest 
effect upon satisfactory recovery were con- 
dition of appendix, drainage, delay, and age. 
They had many more times the effect upon 
the crude fatality rate than did their nearest 
competitors. 

The factor which showed the greatest 
variation was condition at time of operation. 
Most persons had an unruptured appendix, 
75 per cent of the 19,399. Those with un- 
ruptured appendices suffered a crude fatality 
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TABLE I.—APPENDICITIS OPERATIONS IN 16 HOSPITALS IN THE CLEVELAND AREA, 1930-1941 
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TABLE I.—APPENDICITIS OPERATIONS IN 16 HOSPITALS IN THE CLEVELAND AREA, 1930-1941— 




























































































Continued 

Per | Recov- : Un- Crude Per Recov- , Un- Crude 

Total Died fatality Total Died fatality 

cent ered known} ste—SE. cent ered known] rate—S E. 

Year Year 
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1037 1,766 9.1 1,680 84 2 4-764 .51 194t 1,938 10.0 1,881 56 I 2.89+ .38 

















Note:—Fatality rates when adjusted for age, delay, condition, anesthetic, and drain were quite different from these crude fatality rates. S.E. 


indicates standard error. 


rate of 0.9, while those with appendix ruptured 
with peritonitis suffered a crude rate of 18.7, 
that is, a rate 21 times as great. Even when 
adjusted for age, delay, drainage, and anes- 
thetic, these differences were still found to be 
great. 

The next most important factor was drain- 
age. In cases of unruptured appendix with 
low fatality rates usually drainage is not 
carried out while in those of ruptured appen- 
dix with peritonitis with high fatality rates 
drainage usually is done. In those with no 
drain the crude rate was 0.9 per cent, while in 
those with drainage the crude rate was 12.3, 
or 14 times as high as the no drain cases. 
When adjusted for condition, age, delay, and 
anesthetic, the differences were not nearly as 
great. 

Delay ranked next. Those patients who 
were operated upon within 24 hours of the 
time of the appearance of the first symptoms 
experienced a crude fatality rate of 1.0 com- 
pared with those who delayed 5 or more days 
with a crude fatality rate of 13.5 or 13 times 
that of the former delay group. When ad- 
justed for age, drainage, anesthetic, and con- 
dition of appendix, these differences were some- 
what smaller. 

Age ranked high, and depending upon 
what age groups were compared, ranked first, 
second, third, or lower. Few young children 
were operated upon for appendicitis, many 
older children and young people, and few 
persons of older ages. The fatality rate was 
high at very young ages, low for those in 
their teens and twenties, and high for older 
persons. Those of 20 to 24 years of age had a 
crude rate of 1.9, while those 50 years and 
over had a crude rate of 17.2 or 9 times that 


of the former group. When adjusted for 
delay, drainage, anesthetic, and condition of 
appendix, these differences were still very 
large. 

Hospital, year, laxative, economic status. 
The factors of lesser importance fell in the 
following order: hospital, year of operation, 
laxative, and economic status. The effect 
of each of these factors was difficult to 
determine. 

The crude fatality rates varied from 3.0 in 
one hospital to 8.4 in another. If adjusted for 
age, delay, condition, anesthetic and drainage, 
much smaller differences would probably have 
been evidenced. 

The crude fatality rate of 6.8 in 1930 de- 
creased to 2.6 in 1940 and 2.9 :in 1941. This 
decrease was due to less delay, more favorable 
condition of appendix at the time of operation, 
and the changes in anesthetic, and drainage. 

Persons taking laxatives or enemas prior 
to operation suffered higher crude fatality 
rates than did those having no laxatives. 
Those taking laxatives or enemas showed a 
crude rate of 8.0 contrasted with those with 
no laxatives with a crude rate of 3.6. These 
rates when adjusted for condition, anesthetic, 
drainage, age, and delay were not significantly 
different. However, in patients taking laxa- 
tives or enemas rupture is more frequent 
than in those not taking laxatives. Thus 
laxatives exert indirectly an unfavorable effect 
upon the fatality rates. 

Incision, surgeon, anesthetic, sex. The fac- 
tors of least importance were type of incision, 
surgeon, anesthetic, and sex. 

Those with McBurney incision showed a 
crude fatality rate of 3.8 and those with no 
McBurney 6.2 or 63 per cent higher. When 


TABLE II.—MAXIMUM VARIATIONS IN CRUDE FATALITY RATES 
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Minimum | Maximum 
| 
: ; Per cent 
Number of | Crude || me Number of Crude —_ 
Factor Condition | fatality || Condition fatality ager 
meme rate | nse! ie Ae 
| mini- 
Cases Deaths | Cases Deaths mum 
Condition Unruptured 14,605 137 9 Peritonitis 3,216 | 600 18.7 2,078 
Drainage No drainage 12,577 Ilr 9 Drainage ‘ 6,634 813 12.3 1,367 
Delay Under 1 day 3,522 34 1.0 5+ days 1,430 192 13-5 1,350 
Age 20-24 years 3,029 56 1.9 50+ years 1,688 291 17.2 905 
Hospital G 1,579 47 3.0 D 479 40 8.4 280 
Year 1940 1,676 44 2.6 1930 1,438 97 6.8 262 
Laxative No laxative 8,533 308 3.6 Laxative 4,713 376 8.0 222 
Economic status 3 highest 034 18 1.9 3 lowest 806 33 4.1 216 
ss ieaetentaiceapents iiierenricindceel tata deat eialildat actioned atedicheoaeida cicncincsonct th emlestieannapettiical caplciditiainacaipiiiinaetetasl aiiniiniaeaaattad instance : 
Incision McBurney 11,538 | 443 3-8 No McBurney 7,317 455 6.2 163 
Surgeon Private 14,759 635 4-3 | Staff 4,624 207 6.4 149 
Anesthetic General 16,073 763 4.5 Spinal 2,235 133 6.0 133 
Sex Female | 8153 | 383 4-7 Male 11,236 553 4-9 104 














adjusted for age, delay, drainage, anesthetic, 
and condition of appendix, only slight differ- 
ences were evident by incision except for the 
ruptured with peritonitis group with drainage 
and general anesthetic. 

The crude fatality rate varied from 4.3 for 
the private surgeons’ cases to 6.4 for staff 
cases or 49 per cent higher. When adjusted 
for age, delay, drainage, anesthetic, and 
condition of appendix, no difference was 
evident. 

Most persons are given a general anesthetic 
for an appendix operation. The crude fatality 
rate varied from 4.5 for patients taking a gen- 
eral anesthetic to 6.0 for those taking a spinal 
anesthetic or 33 per cent higher. When ad- 
justed for age, delay, condition of appendix, 
and drainage, the relationship was quite dif- 


TABLE III.—CRUDE FATALITY RATE 
BY CONDITION AND DRAINAGE 









































Condition Drainage Cases | Deaths ele ties 
Total Drainage 6,156 750 12.184 .42 
No drainage 11,824 105 89+ .02 
Unruptured Drainage 2,123 58 2.734 -35 
No drainage 11,409 | “wk -S7X .07 
Ruptured i. Drainage we 4,033 692 7 37.164 -59 - 
No drainage ma 41s eo 9.64+ 1.45 























ferent—lower fatality rates being shown for 
spinal anesthetic than for general. 

Females experienced a crude rate of 4.7 and 
males 4.9, 4 per cent higher. If adjusted by 
delay, drainage, condition of appendix, and 
anesthetic, no significant difference would 
have been evident. 


TRUE DIFFERENCES IN FATALITY RATES 


Some of the extreme differences shown on 
the preceding pages, were real while others 
were complicated by the combined effects 
exerted by various factors. 

For example, drainage showed a crude fa- 
tality rate 13.9 times as high as did no drain- 
age, but since most unruptured cases with 
low crude fatality rates have no drainage, 
and most ruptured cases with high crude 
fatality rate have drainage, the variation in 
crude fatality rates of cases by drainage, un- 
less more closely examined, is very misleading. 

In order to measure the effect of the various 
factors, it is necessary to compare groups in 
which all factors are the same except the one 
being examined. It is possible to do this com- 
pletely only in laboratory experiments. With 
even aS many as 19,399 appendix operations, 
small numbers complicate the procedure 
when the group is broken into its simplest 
elements. 
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Chart 1. 


It has accordingly been necessary to assume 
that laxative, hospital, year, and economic 
status are constant and exert the same influ- 
ence on each group. The cases and deaths 
were tabulated by age and delay for each of 
72 groups. 

The first pair consisted of patients with 
appendix unruptured, no drainage, general 
anesthetic, McBurney incision, and private 
surgeon and patients with appendix unrup- 
tured, no drainage, general anesthetic, Mc- 
Burney incision, and staff surgeon. 

When the fatality rates for this or any other 
pair differing by but one factor are adjusted 
to a standard age and delay distribution, 
the true difference is shown. 

Comparing these 72 groups in pairs with 
identical factors except the one under exam- 
ination, the statistical significance of each 
factor is determined. 

Differences caused largely by age and 
delay. Differences in crude fatality rates be- 
tween comparable groups were caused large- 

1Tables reproduced in the full report. 
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Chart 2. 





























ly by differences in age and delay. To illus- 
trate this point the two largest groups are 
presented. These two groups were unruptured 
private type cases with general anesthetic 
and no drainage, with no McBurney incision 
and with McBurney incision, respectively. 

The crude fatality rate of 3,011 cases with 
no McBurney incision of .7o+.i5 was 30 
per cent higher than was the crude fatality 
rate of the 4,660 cases with McBurney in- 
cision of .49+.10. 

Those with McBurney incision were younger 
with lower fatality rates. 

Furthermore, the McBurney incision group 
had not delayed operation for as long a period, 
and this factor also gave it lower fatality 
rates. 

When age-delay specific fatality rates of 
each of these groups were applied to the dis- 
tribution of cases by age and delay of the two 
groups taken together, the adjusted fatality 
rates differed very slightly: McBurney in- 
cision, .52+.11; no McBurney incision, .57 
+.14. Thus, when the fatality rate of Mc- 
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Burney incision cases was compared with that 
of the no McBurney incision cases adjusted 
for all measured factors, no significant dif- 
ferences in rates were evident. 
SUMMARIZED TRUE RATES 

Crude fatality rates were further adjusted 
in order to find the true fatality rates. The 
results of this procedure, presented in detail 


in the full report but omitted for lack of 
space here, are summarized: 


Incision 

In ruptured cases with peritonitis, with 
general anesthetic and drainage, the fatality 
rate with no McBurney incision (21.27) is 
1.3 times that with McBurney incision 
(16.31). 

While other comparable groups showed no 
significant differences, the adjusted fatality 
rates for those with no McBurney incision 
were higher in every instance than were those 
with McBurney incision. . 
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Chart 4. 


Anesthetic 


In ruptured cases with peritonitis and 
drainage, the rate with general anesthetic 
(19.09) is 1.6 times spinal (12.26). 


Drainage 


With unruptured appendix and general an- 
esthetic, the rate if drained (1.56) is 2.6 times 
that if not drained (0.59). 

With peritonitis and general anesthetic, if 
drainage can be avoided the rate (10.10) is 
much more favorable than with drains (18.54). 


Condition of Appendix 


With general anesthetic and no drainage, 
the rate in peritonitis cases (7.03) is 11.2 times 
that of unruptured (0.63). 

With general anesthetic and drainage, the 
rate in peritonitis (17.82) is 5.7 times that of 
unruptured (3.11). 

With general anesthetic and drainage, the 
rate in peritonitis (19.20) is 1.8 times that of 
abscess (10.66). 
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Chart 5. Appendicitis operations in 16 hospitals in Cleveland Area, 1930-1941. 


With general anesthetic and drainage, the 
rate in abscess (10.41) is 2.6 times that of 
unruptured (3.98). 

With spinal anesthetic and drainage, the 
rate in peritonitis (21.22) is 1.7 times that of 
abscess (12.16). 


Delay 


In the unruptured group with general 
anesthetic and no drainage the rate for those 
who delay 5 days or more (2.34) is 8.1 times 


that of those who delay less than 1.5 days 
(0.29). 

In peritonitis with general anesthetic and 
drainage, the rate for those who delay 5 days 
or more (32.53) is 2.0 times that of those who 
delay less than 1.5 days (16.20). 


Age 


For unruptured cases with general anesthet- 
ic and no drainage, the rate for persons 50 
years and over and under 5 years of age 
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Chart 6. Fatality rates in appendicitis operations in 16 hospitals in Cleveland Area, 
1930-1941. 


(3.06) is 11.8 times that for the 5 to 29 year 
age group (0.26). 

In peritonitis with general anesthetic and 
drainage, the rate for those 50 years and over 
and under 5 (32.27) is 2.3 times that of the 5 
to 29 age group (14.34). 

In abscess with general anesthetic and 
drainage, the rate for those 50 years and over 
and under 5 (20.26) is 3.1 times the 5 to 29 
group (6.44). 

Laxative 

The fatality rate for no laxative cases com- 
pared with laxative cases adjusted by con- 
dition of appendix, anesthetic, drainage, 


age, and delay showed no significant differ- 
ence, although in nearly all cases it was found 
that the adjusted fatality rate for the no lax- 
ative group was lower than that for the laxa- 
tive group. 

However, when adjusted for all factors 
except condition of appendix, no laxative cases 
had distinctly lower fatality rates than did 
laxative cases. This difference is accounted 
for by the fact that rupture less commonly 
accompanies the no laxative than the laxative 
cases. 

Thirty-eight per cent of the laxative cases 
were ruptured at the time of operation, while 
19 per cent of the no laxative cases were rup- 





GREEN EET AL.: 


APPENDICITIS IN CLEVELAND 


TABLE IV:—CASES, DEATHS, AND CRUDE FATALITY RATES BY LAXATIVE 





With laxative 


With no laxative 








Per 
prc Deaths 


Condition 
Cases 


Crude 
fatality rate 


ae Crude 
Deaths fatality rate 





2,793 61.5 36 


Unruptured 


1.29 + .21 . 42 





Ruptured 1,747 38.5 313 


17.92 + .g2 : . 233 


15.93 + .30 








lotal 100.0 349 











4,540 


7.69 + .30 2 275 








3.38 + .38 











tured. The crude fatality rates of ruptured 
cases Were many times as great as for the un- 
ruptured cases. 

When fatality rates for all laxative and no 
laxative cases regardless of condition were 
adjusted for the age and delay or both: the 
laxative group (6.34) was 1.50 times the no 
laxative group (4.24). 

Larger percentages of young children and 
old persons than of the group 10 to 39 years 
of age took a laxative. 

Larger percentages of persons delaying op- 
eration took a laxative. The longer the delay, 
the larger the percentage with laxative. 

Larger percentages of persons taking lax- 
ative than of those not taking laxative were 
ruptured. The unruptured cases in all age and 
delay groups had very much lower fatality 
rates than did those ruptured with perito- 
nitis or abscess. 


Changes with the Years 


The crude fatality rate decreased from 6.8 
to 2.9 during the 12 year period, 1930 to 1942, 
and has probably continued to decrease. 
Most of the factors affecting the fatality rate 
have become more favorable. 

Delay. Fifty per cent more delayed less 
than 1 day. Fifty per cent more unruptured 
and more ruptured with peritonitis delayed 
less than 1 day. Half as many delayed 5 
days or more. Half as many unruptured and 
fewer ruptured with peritonitis delayed 5 or 
more days. Median hours of delay decreased 
from 44 to 34. Unruptured decreased by 3 
hours from 35 to 32 hours and ruptured with 
peritonitis decreased 10 hours from 62 to 
52 hours. Ruptured with abscess did not 
change. The delay is well over 100 hours in 
most years. 

Condition of appendix. More are unrup- 
tured. Somewhat fewer are ruptured with 


peritonitis. Half as many are ruptured with 
abscess. 

Anesthetic. Fewer are given general anes- 
thetic. Four times as many are given spinal 
anesthetic. Fewer are given local anesthetic. 

Drainage. Half as many had drains. A 
third as many unruptured and fewer ruptured 
with peritonitis had drains. More had no 
drainage. More unruptured, twice as many 
ruptured with peritonitis, and a few more 
ruptured with abscess had no drainage. 

Charts 7 and 8 show these changes which 
doubtless have continued to take place since 


1941. 
EFFECT OF ECONOMIC STATUS 


A total of 3,273 of the 3,614 operations 
recorded in 1940 and 1941 were distributed 
geographically on a map included in the com- 
plete report. This distribution was not greatly 
different from that shown for total population. 


TABLE V.—POPULATION, OPERATIONS, AND 
NUMBER PER 1,000 POPULATION BY ECO- 
NOMIC TENTHS 


Cases 
per 1,000 
population 


Population . 
1940 


Economic 
tenth 





Total 
Lowest 


1,065,376 2.7 





110,040 : 2.1 





110,623 2.6 





111,849 2.6 





111,393 2.6 





111,026 2.5 





105,939 2.9 





104,931 2.6 





98,536 2.8 





94,387 3.2 














Highest 106,752 3-4 





Nore:—Data on place of residence incomplete for one hospital—a hospi- 
tal serving the Bigher economic tenths. 
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Chart 7. 


1930 


The Cleveland five city area has, for statis- 
tical purposes, been divided into 10 economic 
tenths based on the average monthly rent of 
rented homes and rent equivalent of owned 
homes. 

The population in April 1940 in each of 
these 10 areas, the number of operations, and 
the operations per 1,000 population are shown 
on Table V. This table shows slightly larger 
ratios in the higher economic tenths than in 
the lower economic tenths. 

Slightly larger percentages of cases in the 
high economic tenths were unruptured than 
in the low economic tenths. The crude fatal- 
ity rates were lower in the high economic 


1935 
Chart 8. 


tenths than in the low economic tenths except 
for those ruptured with abscess. 

Larger percentages of the cases were stall 
type cases in the low economic tenths and 
smaller percentages in the high economic 
tenths. 

Staff type cases show slightly more delay 
than private type cases and low economic 
tenth cases than high economic tenth cases. 
The median hours of delay for the group was 
34.2, with 37.9 hours in the three low economic 
tenths and 32.9 in the three high economic 
tenths. 

Higher percentages had general anesthetic 
in the high than in the low economic tenths. 
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The high crude fatality rates apparent in 
the low economic tenths and the low crude 
fatality rates in the high economic tenths 
might or might not have a significant differ- 
ence if adjusted by age, delay, condition of 
appendix, anesthetic, and drainage. 


Observations 


It is evident that crude fatality rates are 
misleading when studying appendicitis opera- 
tions. When rates are adjusted for age, delay, 
condition of appendix, anesthetic, and drain- 
age, the true importance of each of the various 
factors becomes evident. This analysis of 
the results of 19,399 appendicitis operations 
allows certain observations to be made based 
on adjusted fatality rates. 

1. Sex: There are no significant differences 
in the fatality rates. 

2. Age: The younger the adult the lower 
the fatality rate. The 15 to 29 year age group 
has the lowest rate. 

3. Delay: The less the delay, the lower the 
fatality rate. 

4. Laxative: No laxative cases have slightly 
lower fatality rates. There are no significant 
differences in the fatality rate, except as laxa- 
tive increases the proportion ruptured which 
condition shows rates much higher than 
unruptured. 

5. Condition of the appendix: The unrup- 
tured appendix gives the more favorable fa- 
tality rate. 

6. Anesthetic: Spinal anesthetic shows a 
lower fatality rate than general. 

7. Incision: McBurney incision cases have 
slightly lower fatality rates. 

8. Drainage: No drainage cases have a 
lower fatality rate than drainage cases under 
all conditions. 

g. Surgeon: There is no significant dif- 
ference between staff type and private type 
cases. 

10. Hospital: There are too few cases at 
each hospital to determine the significance of 
the differences. Differences are probably 
largely due to differences in condition of ap- 
pendix and delay and to the use of anesthetic 
and drainage. 

11. Year: Probably no significant dif- 
ference except as delay is shortened, and 


spinal anesthetic and no drainage become 
more common practice. 

12. Economic status (available for 1940 and 
1941 only): There are too few cases to deter- 
mine the significance of the apparent dif- 
ferences. 


Summary of True Differences 


When all factors are kept constant except 
the pair under examination, it is possible to 
determine the true effect of each upon the 
fatality rate. 


Condition of Appendix 


Peritonitis: 11 times unruptured. 
Peritonitis: 2 times abscess. 
Abscess: 3 times unruptured. 


Age 
Unruptured: Over 50 and under 5 years, 12 
times 5 to 29 years. 
Peritonitis: Over 50 and under 5 years, 
times 5 to 29 years. 
Abscess: Over 50 and under 5 years, 3 
times 5 to 29 years. 
Delay 
Unruptured: 5 days and over, 8 times under 
1.5 days. 
Peritonitis: 5 days and over, 2 times under 
1.5 days. 
Abscess: Makes no difference. 


Drainage 


Unruptured: Drainage 3 times no drainage. 
Peritonitis: Drainage 2 times no drainage. 
Abscess: Could not determine. 


Anesthetic 


Unruptured: General slightly higher than 
spinal. 

Peritonitis: General 2 times spinal. 

Abscess: General somewhat higher than 
spinal. 


Laxative 
Laxative slightly higher than no laxative. 
McBurney Incision 


No McBurney slightly higher than Mc- 
Burney. 
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CONCLUSIONS 


This study confirms present opinions of the 
effect on the fatality rates in appendicitis of 
age and sex distribution, delay in operation, 
condition of the appendix, and the use of 
laxatives. The work has revealed certain 
interesting points, some of them unique: 
Spinal anesthesia used in a large series has 
resulted in definitely lower fatality rates than 
general anesthesia; the patients operated on 
by the resident staffs of the hospitals had ex- 
actly as good chances of recovery as those 
operated on by private surgeons; there appears 
to be an advantage in using the McBurney in- 
cision instead of some other; the less favor- 
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able fatality rates indicate that drainage 
should not be routinely employed even in 
patients with peritonitis. 
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ARTERIOVENOUS FISTULAS OF THE CERVICAL PORTION 
OF THE VERTEBRAL VESSELS 


HARRIS B. SHUMACKER, Jr., M.D., Lieutenant Colonel, M.C., A.U.S., New Haven, Connecticut 


NEURYSMS and arteriovenous fistulas 
of the extracranial portion of the 
vertebral vessels are relatively rare. 
Matas in 1893 and Perrig in 1932 

ive contributed excellent reviews of trau- 
atic lesions of the vertebral artery. Matas 
sted 20 patients with aneurysm of whom only 
survived. Perrig was able to bring to 60 the 
imber of extracranial vertebral aneurysms 
corded in the literature. Nearly half of 
i iese patients died from the aneurysm or its 
t eatment. Definite cures were obtained in 19 
itients, improvement in 1, and the outcome 
vas not recorded in 11. Heifetz has recently 
ded a case of his own and collected 6 addi- 
onal cases from the literature. Operative 
cures were apparently obtained in 5 of the 7 
patients. Four cases from the American litera- 
ture are included in these reviews, those of 
Matas, of Fenger, of Stone, and of Heifetz. 


The vast majority of the cases reported were 
arterial aneurysms and only a few were arteri- 


ovenous fistulas. When Callander reviewed 
447 cases of arteriovenous fistulas in 1920 he 
found none which involved the vertebral 
vessels. 

In discussing the problem of surgical treat- 
ment of traumatic lesions of the vertebral 
artery, Matas quoted the following remarks 
from Sanson’s Treatise on Traumatic Haemor- 
rhages which was published in 1836: “The 
vertebral artery cannot be ligated, on account 
of its great depth, nor compressed, because of 
the osseous canal which protects it; it can still 
less be cauterized. The wounds of this vessel 
are beyond the resources of art.”” As the years 
have passed and successful surgical attack 
upon these vessels has been achieved this feel- 
ing of pessimism has ceased. Nevertheless, 
the vertebral vessels still offer certain difficul- 
ties and hazards in operative approach be- 
cause of their peculiar anatomical situation. 


From the Vascular Center, Mayo General Hospital, Galesburg, 


nos 


The artery arises from the arch of the sub- 
clavian artery and passes at the lateral border 
of the longus colli muscle laterally and behind 
the common carotid artery posteriorly toward 
the vertebral bodies. The artery occasionally 
enters the transverse foramen of the second, 
third, fourth, or fifth cervical vertebra and 
even more rarely that of the seventh. Gener- 
ally, however, it passes through the foramen 
of the sixth cervical vertebra and then tra- 
verses successively the other cervical vertebral 
foramina up to and including that of the atlas. 
It then passes beneath the superior oblique 
capitis and the posterior major rectus capitis 
muscles into the cranial cavity. The first, or 
extraforaminal, portion of the artery is about 
3 centimeters in length. It is in close prox- 
imity to the thyrocervical trunk, carotid ar- 
tery, jugular vein, vagus and phrenic nerves, 
and the anterior scalene and the longus colli 
muscles. The intraforaminal portion is diffi- 
cult to approach because of the overlying bony 
covering of the transverse processes. The 
processes themselves are partly covered by the 
anterior, medial, and posterior scalene mus- 
cles and the longus colli and longus capitis 
muscles which take origin from these struc- 
tures. More superficially the vessels are in 
part covered by the clavicle, the sternomas- 
toid, sternothyroid and omohyoid muscles. 
The vein closely follows the artery throughout 
its course. The problem of approaching and 
controlling hemorrhage from these vessels has 
undoubtedly contributed to the difficulty of 
surgical cure of aneurysms and arteriovenous 
fistulas involving them. 

During the past year I have successfully ex- 
tirpated 4 extracranial vertebral arteriovenous 
fistulas. It is hoped that the technique which 
we have utilized and a discussion of the diffi- 
culties encountered in diagnosis and treat- 
ment may be of some help to others. 

One of the cases was an arteriovenous fistula 
in the proximal free portion of the vessels, and 


625 





SURGERY, GYNECOLOGY AND OBSTETRICS 


V.A.  M<sce.m. 


Fig. 1. Drawing showing the method of resection of 
arteriovenous fistula of intraforaminal portion of vertebral 
vessels. The transverse process of the sixth cervical has 
been removed, the artery and vein ligated above and 
below the fistula, and the fistula is ready for excision. V.A., 
Vertebral artery; V.V., vertebral vein; F., fistula; M. sc. 
m., scalenus medius; M.st., sternomastoid; M.sc.a., scale- 
nus anterior. 


3 existed in the intraforaminal part. This re- 
port is particularly concerned with the surgi- 
cal treatment of lesions of the intraforaminal 
portion of the vessels. It has been found feas- 
ible to approach such lesions directly by resec- 
tion of the overlying transverse process and to 
extirpate the fistula by excision, with ligation 
of the artery and vein proximally and distally, 
together with ligation of the spinal branches 
in the involved area (Fig. 1). The idea that a 
direct attack of this sort might be feasible 
sprang from a conversation with Colonel D. 
Elkin and Major M. H. Harris in February, 
1945, concerning a patient in whom Major 
Harris had found it necessary to remove the 
overlying transverse process because of hemor- 
rhage which he had encountered in at- 
tempting to dissect out and ligate the vessels 
between two of the transverse foramina. 


CASE REPORT 


CasE 1. A 25 year old soldier had been wounded 
on September 19, 1944, when he ran into the bayonet 
of a fellow American soldier during the confusion of 
enemy action. He sustained a penetrating wound of 
the right side of the neck just anterior to the mid 
portion of the sternocleidomastoid muscle. He at- 
tempted to control bleeding by digital pressure but 
lost a considerable amount of blood, although he did 
not lose consciousness or require transfusion subse- 
quently. He was evacuated through several medical 
installations and was admitted on the following day 
to an evacuation hospital where the wound was dé- 
brided and closed with drainage. At this time it was 
ascertained that the wound extended down to the 


vertebral column. Initially he had hoarseness and 
dysphagia. These symptoms had cleared by the 
tenth day. At this time examination revealed evi- 
dence of an arteriovenous fistula in the neck. He was 
returned to the Zone of Interior and admitted to 
Mayo General Hospital on December 20, 1944. On 
admission his sole complaint was a buzzing which 
he felt and heard in his right ear. 

Examination revealed a well healed transverse 
scar at the level of the thyroid cartilage. Here the 
carotid pulsation seemed definitely increased and a 
loud continuous bruit was present. On one occasior 
an examiner thought there was a continuous thrill in 
this area, but subsequently this was not found to be 
present. Deep pressure caused a diminution but not 
cessation of the bruit. The impression was held that 
the patient had a fistula between the carotid artery 
and jugular vein near their bifurcation. He was 
given intermittently prolonged compression of th« 
carotid artery. Occasionally during such compres 
sion he had the subjective sensation that the buzzing 
in his ear ceased. 

On January 12, 1945, exploration was carried out 
under intratracheal gas-oxygen-ether anesthesia. 
The old scar was excised and was extended anteriorly 
and posteriorly. The carotid artery, jugular vein, 
and vagus nerve were exposed. The jugular vein was 
slightly dilated and appeared to have within it 
eddies of arterial blood. No thrill was felt. The 
artery appeared normal. Both vessels were dissected 
upward and downward and the bifurcation and the 
first 3 branches of the external carotid vessels were 
visualized. Temporary occlusion of the common 
carotid, the internal and external carotid arteries, 
seemed to have little or no effect upon the bruit. The 
thyrocervical trunk and vertebral artery were iso- 
lated low in the neck. The bruit persisted during 
temporary occlusion of these vessels. The posterior 
cervical artery was also compressed without chang- 
ing the bruit. The fistula could nowhere be identified 
and no thrill was palpable. I was at a loss to localize 
the lesion. Because of this and because of the pres- 
ence of eddies of arterial blood in the jugular vein 
together with the fact that carotid compression pre- 
operatively had some times caused diminution in the 
bruit and subjective cessation of the buzzing in the 
ear, I divided the carotid artery and jugular vein 
between ligatures. In retrospect this was an unwise 
procedure. Postoperatively the patient had the 
same buzzing, and not only was the bruit still present 
but there was also a slight but definite continuous 
thrill. 

On February 17, 1945, the neck was again explore | 
under gas-oxygen-ether anesthesia. At this time | 
was my feeling that the fistula undoubtedly existe | 
in the vertebral vessels. The old scar was excise | 
and the skin flaps were reflected. The sternomastoi 
was retracted laterally and the carotid artery, jug 
lar vein, and vagus nerve were identified. Dissectic 
was carried down to the sixth cervical vertebra an 
here a definite thrill could be felt. Because of t! 
scarring from the previous operation, it was nece 
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ary to make a longitudinal skin incision downward 
n order to secure adequate exposure, and also to 
transect the sternocleidomastoid muscle. The verte- 
ral artery and vein were isolated below the sixth 
ransverse foramen and occlusion of these vessels 
liminished but did not obliterate the thrill and 
)ruit. This phenomenon, it was felt, was due to the 
xtensive collateral circulation present. The trans- 
‘erse process of the sixth cervical was rongeured 
way so as to open the foramen. Pressure upon the 
essels in this area caused complete cessation of 
hrill and bruit. The artery and vein were divided 
etween ligatures proximal to the sixth foramen and 
vy gently lifting them away from the foramen it was 
sossible to demonstrate a communication between 
he vessels in the foramen itself. Three large spinal 
ranches were encountered which were isolated and 
ivided between ligatures. One large branch which 
cemed to perforate the vertebra was torn across and 
his was followed by brisk bleeding which was con- 
rolled by insertion of a piece of muscle. The vessels 
ere traced up to the foramen of the fifth cervical 
ertebra where they were individually ligated. The 

»ecimen was then excised. There was now no longer 

ny bruit or thrill. There was no bleeding. The 
vound was repaired in layers with fine black silk 
utures. The specimen was torn somewhat in its re- 
10val and the pathologist, though unable to demon- 
strate a definite fistula, found that at one level more 
than a third of the wall of the artery was necrotic, 
distorted, and shredded. 

The patient made an uneventful recovery. He had 
no return of bruit or thrill and was discharged from 
the hospital 2 months after operation. 

CASE 2. The patient was a 22 year old soldier who 
was admitted to Mayo General Hospital on October 
2, 1944, because of an arteriovenous aneurysm in his 
left arm. He had been wounded on August 17, 1944. 
He had been found to have evidence of an arterio- 
venous aneurysm and on September 9 subcutaneous 
rupture had occurred with enormous swelling of the 
arm and shoulder. Paralysis of the left upper ex- 
tremity, which had up to this time been incomplete, 
was now complete and the radial pulse disappeared. 
He had extreme throbbing pain in the entire extrem- 
ity and had required narcotics for sedation. On ex- 
amination he was found to be in great pain. There 
was marked swelling of the left shoulder and arm. 
There was no thrill but a loud continuous bruit was 
present just beyond the axillary fold. This was even 
louder just proximal to the swelling, and it was noted 
that there was a continuous thrill and bruit also 
present in the left side of the neck. His left brachial, 
radial, and ulnar pulses were absent. There was 
anesthesia of the entire left forearm and absence of 
motor power in the entire left upper extremity. His 
blood pressure was 130/60 and pulse was 90. The 
impression was held that the patient had an axillary 
arteriovenous aneurysm with a large false sac which 
had undergone subcutaneous rupture. It was ap- 
parent that at least part of his paralysis was due 
either to pressure or to ischemia. 


It was recognized at the time that the presence of 
the thrill and bruit in the left side of his neck very 
likely indicated the presence of a second arterioven- 
ous fistula. There was a minute scar in this area and 
the patient stated that approximately 10 months 
prior to his recent injury he had received a minor 
shell fragment wound in the neck which had caused 
no bleeding or discomfort and for which he had not 
sought medical aid. Because of the impairment of 
his circulation and especially because of the severe 
pain in his left hand, a sympathetic block was done. 
This procedure resulted in some improvement in cir- 
culation and in considerable relief of pain. For this 
reason a dorsal sympathectomy was done on October 
11. On October 15 there was a rupture through the 
macerated skin of the axilla. Fortunately, this was 
immediately plugged by a portion of the thrombus. 
The following day the aneurysm was explored. 
There was a very large sac which was poorly organ- 
ized and largely filled with thrombus. The vein had 
been thrombosed. It is of interest that the continu- 
ous bruit in this area had changed to a systolic one 
6 days previously. There was a large rent in the 
brachial artery, the involved portion of which was 
excised. The patient had been febrile on admission 
and had had local heat and redness suggesting infec- 
tion. At the time of exploration, frank pus was found 
surrounding the aneurysm. The patient made an 
uneventful convalescence. 

The thrill and bruit persisted in the left side o‘ the 
neck. It was impossible to obliterate them by direct 
pressure and the exact location of the fistula could 
not be determined. On January 18 a low oblique 
incision was made in a skin crease of the left side of 
the neck. The carotid and jugular vessels were iden- 
tified, and no fistula was found between them. A 
thrill could be felt posterior to these vessels. The 
anterior and a portion of the medial scalene muscles 
were divided. The vertebral artery and vein were 
identified in their first portion and here were present 
a thrill and bruit which ceased with temporary oc- 
clusion of these vessels. They were divided between 
ligatures. There was no longer a thrill or bruit, and 
although it was realized that a cure was by no means 
certain, it was decided to close the wound rather 
than to attempt to extirpate the fistula in the intra- 
foraminal portion. The operation had consumed 
nearly 2 hours. After operation the thrill and bruit 
recurred, and exploration was again carried out on 
February 28. The anterior third of the old wound 
was excised and the incision was extended obliquely 
upward. The sternomastoid was retracted. The 
carotid artery, the jugular vein, and the vagus nerve 
were identified. In the region of the sixth vertebra a 
thrill was felt. The muscles arising from this trans- 
verse process were detached. The vertebral artery 
and vein were isolated just proximal to the sixth 
foramen and here a bulge was noted as the vein en- 
tered the foramen. The vessel in this area was nearly 
I centimeter in diameter. The transverse process 
was carefully removed and the vessels were dissected 
out. A spinal branch was divided between silver 
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clips. The vessels were dissected up to the fifth 
foramen and because of difficulty in separating the 
artery and vein here, they were twisted and ligated 
en masse. There was no bleeding. The bruit and 
thrill were gone. Examination of the excised speci- 
men showed the presence of an arteriovenous fistula. 
The wound was closed in layers with fine silk su- 
tures. The patient made an uneventful recovery and 
has had no recurrence of his bruit or thrill. The pa- 
tient has had some return of nerve function in his 
left upper extremity, but unfortunately proper 
neurosurgical treatment has been delayed by mini- 
mal recurrent infection in a portion of the axillary 
wound. 

CasE 3. A 26 year old soldier had been wounded 
by a shell fragment on February 16, 1945. He lost 
consciousness and bled freely from a wound in the 
left side of the neck. He developed a large soft 
hematoma and had a transient partial paralysis of 
the left arm. X-ray examination revealed a large 
foreign body about 2 by 2 centimeters in size anterior 
and lateral to the lower cervical vertebrae. On Feb- 
ruary 16 the foreign body was removed. A fracture 
was noted in the transverse process of the sixth cervi- 
cal vertebra. He was returned to the Zone of In- 
terior and was admitted to Mayo General Hospital 
on May 3. Here for the first time it was noted that 
he had evidence of an arteriovenous fistula in the 
left side of his neck. 

The patient stated that he had regained most of 
the function in his left arm. He said that he became 
somewhat hoarse whenever the weather was damp. 
A scar was present on the left side of the neck along 
the anterior border of the sternocleidomastoid. Here 
there was an abnormal pulsation which was palpable 
but not visible. There was a continuous thrill and a 
loud harsh continuous murmur. This phenomenon 
was transmitted over the entire left side of the 
neck and over the whole precordial area. It was 
loudest immediately above the clavicle. Deep pres- 
sure at this point caused cessation of thrill and bruit. 
With this procedure the pulse slowed and the blood 
pressure rose from 120/62 to 134/82. He had evi- 
dence of returning function following a partial 
paralysis of his brachial plexus. It was felt that the 
patient had an arteriovenous fistula between the 
carotid artery and jugular vein. 

On June 14, exploration was carried out under 
intratracheal gas oxygen ether anesthesia. The old 
wound was excised. The sternocleidomastoid was 
retracted posteriorly. The carotid artery, jugular 
vein, and vagus nerve were identified. Occlusion of 
these vessels did not obliterate the thrill or bruit. 
One could palpate posteriorly to the vessels a large 
vertebral artery and vein and could demonstrate 
that compression of these vessels against the vertebral 
body just proximal to the sixth transverse process 
caused cessation of bruit and thrill. They were ex- 
posed. The vertebral vein was about 5 millimeters 
in diameter and just as it entered the sixth foramen 
was nearly 1 centimeter in diameter. The transverse 
process was carefully removed. The vertebral artery 
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and vein were divided between ligatures proximally 
and then they were carefully dissected free up to the 
level of the fifth foramen. Here they were divided 
between transfixing ligatures. A large spinal venous 
branch had been successfully divided between 
clamps and was ligated. There was some bleeding 
from an arterial spinal branch within the foramen 
which was controlled by packing with fibrin foam. 
Examination of the excised specimen showed a fistula 
to exist between the vertebral artery and vein about 
4 millimeters in diameter. This fistula occurred in 
that portion of the vessels which lay within the sixth 
transverse foramen. The patient made an unevent- 
ful convalescence. His neurological complaints in 
the upper extremity cleared and he was discharged 
from the hospital 6 weeks after operation. 

CasE 4. A 26 year old officer was admitted to the 
Mayo General Hospital on September 11, 1945, with 
a diagnosis of carotid-jugular arteriovenous fistula. 
He had been wounded by shell fragments on Novem- 
ber 5, 1944. Both eyes had been injured with result- 
ant enucleation of the right eye and reduction of 
vision in the left to 3/400, correctible to 20/400. He 
had sustained a hemothorax and perforation of the 
diaphragm and duodenum. A laparotomy had been 
performed with repair of the diaphragmatic and duo- 
denal lacerations. The hemothorax had cleared fol- 
lowing several thoracenteses. 

About a month after injury a thrill and bruit had 
been noted in the right side of his neck. The patient 
had been aware of a continuous roar in his right ear 
from the time of injury but at first had thought that 
this was simply the result of the concussion. He had 
noted no other symptoms and had no precordial 
distress, edema, cyanosis, or dyspnea. He stated 
that in learning to walk with little or no vision the 
buzzing in his right ear had been a handicap in 
orientation. 

Examination revealed a healed wound in the right 
midscapular area and another in the right sterno- 
clavicular area. Just above the sternoclavicular 
region a prominent continuous thrill was palpable 
and in this area a loud continuous bruit was heard. 
Direct digital compression here caused a cessation 
of bruit and thrill and of the carotid pulsation. 
During such compression the brachial pulse was un- 
impaired. With compression, the pulse slowed from 
60 to 43 per minute, and the blood pressure changed 
from 130/70 to 132/88. It was felt that the patient 
had a carotid-internal jugular arteriovenous fistula. 
The patient was given repeated digital occlusion of 
the carotid artery until he could stand such com- 
pression for 30 minutes without symptoms. On 
September 24, exploration was carried out under in- 
tratracheal gas-oxygen-ether anesthesia. The old 
scar was excised and the skin flaps were reflected. 
The sternocleidomastoid was retracted laterally, and 
the carotid sheath was opened. The internal jugular 
vein was about 1.5 centimeters in diameter, and a 
continuous thrill was palpable. This thrill disap- 
peared with strong digital pressure over the vein, 
about 1.5 centimeters superior to the clavicle. The 
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anterior and mesial surface of the vein was gently 
dissected free. The vagus nerve and the carotid 
artery which lay mesial to the vein were isolated and 
were found to be normal. It was apparent then that 
the fistula involved the underlying vertebral artery 
which could be felt to be pulsating strongly. Since 
the fistula was well above the clavicle it was not felt 
necessary to resect the clavicle in order to expose the 
subclavian artery. The sternocleidomastoid muscle 
was divided in order to facilitate exposure. Since the 
jugular vein was firmly adherent to the underlying 
structures, it was necessary to mobilize it in order to 
expose the vertebral vessels beneath. A tape was 
placed about the vein distal to the fistula. Isolation 
of the vein proximal to the fistula was difficult be- 
cause of scarring and just as it was about completely 
reed a small tear was made into the fistula itself. 
Bleeding was easily controlled by digital compression. 
The vein was divided between ligatures proximally 
ind distally. A clamp was placed across the fistula 
so as to occlude the opening. It was then noted that 
a thrill and continuous bruit were still present, and 
t was obvious that the vertebral artery opened not 
only into the overlying jugular vein but also into the 
vertebral vein which lay posterior to it. The verte- 
bral artery and vein were ligated proximally and dis- 
tally, and the specimen was excised. Exposure was 
juite adequate throughout. The muscle, fascia, and 
skin were approximated with interrupted silk su- 
tures. In Figure 2 the fistula, as it was seen at opera- 
tion, is illustrated semidiagrammatically. 

The patient did well postoperatively. The buzz- 
ing in his ear was gone and he walked with more ease 
and assurance. He was transferred to another hos- 
pital for further instruction necessitated by his 
blindness. 


It will be noted that in all 4 of the cases re- 
ported the preoperative diagnosis was errone- 
ous. In all of them the impression was held 
that the fistula was between the carotid artery 
and the jugular vein. In Cases 3 and 4 it is 
difficult to see how any other diagnosis could 
have been made since the bruit and thrill 
could be readily obliterated by digital com- 
pression which occluded the carotid pulsation. 
In Cases 1 and 2 it is felt in retrospect that 
strong suspicion should have been held that 
the fistula involved the vertebral vessels be- 
cause of the inability to obliterate the bruit by 
digital compression. The diagnosis of verte- 
bral arteriovenous fistula will necessarily al- 
ways be difficult. It should always be borne 
in mind whenever digital pressure does not 
bring about cessation of bruit and thrill. 
Furthermore, it may be anticipated that in 
certain instances where the clinical evidence 
suggests a lesion of the carotid jugular vessels, 


V.V 


Fig. 2. Arteriovenous fistula between first portion of the 
vertebral artery and the vertebral and internal jugular 
veins. M.sc.a., Scalenus anterior; V.V., vertebral vein; 
V.A., vertebral artery; /.J.V., internal jugular vein; V.N., 
vagus nerve; A.c.c., common carotid artery. 


the fistula will be found in the vertebral 
vessels. 

At the time of operation confirmation of the 
diagnosis of vertebral arteriovenous fistula 
can generally be made by a process of exclu- 
sion. When the other vessels in the neck are 
isolated and temporarily occluded without 
causing cessation of bruit and thrill one must 
be strongly suspicious that the lesion involves 
the vertebral vessels. It should be remem- 
bered, however, that occasionally the collater- 
al circulation is so ample that the bruit will 
persist even during proximal occlusion of the 
vertebral artery and vein. This is exemplified 
by Case 1. The error made in the treatment of 
Case 1 should not be repeated. There is little 
chance of affecting a cure by ligation of vessels 
in the neck unless the fistula itself is identified 
and is excised. The one exception is a fistula 
between the internal carotid artery and vein. 
These vessels ordinarily have no branches and 
hence fistulas between them can be cured with 
considerable regularity by proximal ligation, 
a procedure which in almost all other instances 
is futile. 

With regard to the surgical approach to the 
vessels it should be emphasized that adequate 
exposure is necessary. In all 4 of my patients 
there was present at the time of operation 
some pre-existing scar which was excised or 
modified. From my experience I feel that an 
oblique incision in one of the skin creases is 
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probably ample for exposure of the first and 
second portions of the vertebral vessels. I 
have had no experience with fistulas in the 
distal intraforaminal portion nor between the 
atlas and the cranial cavity. The sternomas- 
toid should be either retracted or divided. 
The carotid artery, jugular vein, and vagus 
nerve are retracted mesially. The anterior 
scalene muscle should be divided. Should a 
lesion exist close to the origin of the vessels 
from the subclavian artery, it would be wise to 
resect the inner third of the clavicle in order 
to have control of the subclavian vessels. If 
a lesion is present in the intraforaminal por- 
tion, direct exposure and excision is feasible 
by careful removal of the overlying transverse 
processes. Before this step is taken the slips 
of the scalene muscle and the longus colli and 
longus capitis muscles, which are attached to 
the transverse processes, must be stripped 
away by sharp dissection and the use of a 
periosteal elevator. In the 3 cases described it 
was possible to remove the overlying trans- 
verse processes without injury to the under- 
lying vessels by gently depressing the vessels 
while the process was excised with a small 
rongeur. It may be anticipated that some 


difficulty will be encountered in the handling 


of the spinal branches. In my experience 
these frequently can be isolated and either 
ligated with silk or clipped with a silver clip. 
In case this was not possible bleeding was con- 
trolled either by packing with muscle or with 
fibrin foam. Because of the rich supply of 
collateral vessels in this area, it is felt that a 
permanent cure can rarely be anticipated by 
any other surgical means than excision with 
ligation of the involved vessels. 

In none of the cases reported was there any 
evidence of cerebral circulatory difficulty. All 
of the patients had been given prolonged 
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carotid compression prior to operation until 
they could withstand such compression for 
approximately a half hour without symptoms. 
In several cases, electroencephalographic stu- 
dies were carried out prior to operation, both 
at rest and during compression of the artery. 
It will also be noted that one of the patients 
reported had a division of the common carotid 
in addition to ligation of the vertebral artery. 
The abundant collateral circulation about the 
vertebral vessels in the neck and the com- 
munication in the circle of Willis would lead 
one to judge that cerebral ischemia would 
rarely follow ligation. It is important to 
record, however, that I have met with disaster 
in one case in which aneurysmorrhaphy of a 
large subclavian aneurysm involved ligation 
of no vessel supplying the brain except for one 
vertebral artery. The patient died the follow- 
ing day and postmortem examination revealed 
homolateral cerebellar necrosis without evi- 
dence of thrombosis or embolism. 
CONCLUSION 

1. Vertebral arteriovenous fistulas are rela- 
tively rare, and the proper localization of such 
lesions is difficult. 

2. Four cases which illustrate the difficulty 
in diagnosis and some of the difficulties which 
may be encountered at the time of operation 
are presented. 

3. A method of dealing with intraforaminal 
lesions of the vertebral vessels by their direct 
exposure and excision after resection of the 
overlying transverse processes is described. 
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TENDON TRANSPLANTATION 
HANS MAY, M.D., F.A.C.S 


ENDON transplantation is the free 

grafting of a tendon for the purpose 

of filling a tendon defect or replacing 

a destroyed tendon. A tendon defect 
is either due to destruction of a tendon from 
trauma or disease, or due to contraction of 
the muscle belly after severance of its tendon. 
In either case, return of function can be ex- 
pected only if the defect is bridged with a 
suitable tissue graft. If the defect is due to 
infection, one ought to delay the operation 
at least 6 months. However, since the advent 
of penicillin, the waiting period can be short- 
ened 3 months. Penicillin should be admin- 
istered 2 days preoperatively and continued 
ior at least 4 days postoperatively. 

For the bridging of tendon defects, various 
autogenous or hemogenous tissues, such as 
iascia, cutis, tendon, and even heterogenous 
material, such as paraffined silk have been 
recommended. Among the pioneers of this work 
are Kirschner, Bier, Lexer, E. Rehn, Lange, 
Bunnell, Koch, Mason, Mayer, and Iselin. Ac- 
cording to the present consensus, autogenous 
tendon tissue is favored as graft material. 
The graft sources are the palmaris longus, 
the long extensor tendon of the 4th and 5th 
toes, and—under certain circumstances to be 
mentioned later on—the flexor sublimis 
tendon. 

In every tendon grafting, aside from the 
regeneration of the tendon tissue, the rdle 
of the gliding tissue is of interest and impor- 
tance. This tissue, called paratenon, is a 
loose, fatty meshwork rich in elastic fibers. 
The paratenon not only provides the gliding 
mechanism but the bulk of the nutrient vessels 
and nerves of the tendon. 

The tendon sheath is a closed sac containing 
fluid. It is found whenever the tendon changes 
its direction and serves as a fluid buffer to 
diminish friction at this point. The sheath 
consists of a parietal and visceral layer. 
Both layers are connected with each other 
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by the mesotenon which carries the nutrient 
vessels and nerves. Thus, it becomes evident 
that a tendon graft has little chance to survive 
and to function unless the gliding tissue of 
the host area is preserved, or, if absent, the 
gliding tissue is also transplanted. Hence, if 
the paratenon or the tendon sheath of the 
graft bed is absent, a paratenon covered 
tendon graft must be transplanted. So, for 
instance, in using one of the long extensor 
tendons of the toes as a graft, great care 
should be taken to preserve the loose areolar 
tissue which surrounds the tendon. It not 
only should be preserved but firmly held in 
place with a temporary suture at the extreme 
end of the graft. The paratenon, like the 
periosteum of a bone graft, gains quick 
access to the circulation of the surrounding 
tissue and is now able to re-establish the 
interrupted blood supply within the tendon 
graft. If the paratenon of the graft cannot be 
preserved, the latter must be taken from other 
sources as a free graft, and be wrapped around 
the tendon graft and fastened with a tem- 
porary silk suture. The paratendinous tissue 
differs from ordinary fat tissue. It is a loose 
areolar fat tissue which is found over the 
triceps tendon or in the interspace between 
the fascia lata and the muscle fascia. 
Opinions still differ as to the way of regener- 
ation of a tendon graft. One group of investi- 
gators believes that the graft is substituted 
by fibrous tissue which is derived from the 
surrounding tissue. Another group believes 
in a true or at least a nearly true regeneration 
of the tendon graft coming from the para- 
tenon or due to metaplasia. All agree that 
the functional stimulus promotes quicker and 
better regeneration. Whatever the way of 
regeneration may be, it has been sufficiently 
proved, experimentally as well as clinically, 
that a grafted tendon segment under pre- 
operative and postoperative care, can regain 
function to transmit the contractile force of 
its muscle. However, it also should be point- 
ed out here that stiff joints which cannot be 
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Fig. 1. Correct incisions in the hand. At the fingers 
the lateral incisions are the best; in the palm incisions 
should be parallel with the creases; in the wrist incisions 
should be transverse. Dotted lines indicate additional 
incisions and combinations. 


moved passively are a strict contraindication 
to any tendon repair unless mobilization is 
possible either by physiotherapy or by opera- 
tive manipulation. 
EXPOSURE OF THE GRAFT BED 

The operation is performed under general 
anesthesia. A blood pressure cuff is applied 
and inflated to obtain a bloodless field. If 
the dissection lasts longer than .1 hour, the 
pressure should be released temporarily. For 
locating the destroyed or divided tendons, 
incisions are made which should be placed in 
such locations as not to interfere with the 
function of the hand (Figs. 1 and 2). At the 
fingers the lateral or bayonet incisions are the 
best. In the palm the incision should be 
parallel with the flexion crease. In the wrist 
the incision should be transverse. If for better 
exposure additional incisions are necessary, 
they should be placed according to the afore- 
mentioned principles. So, for instance, the 
incisions of the fingers and palm can be com- 
bined in suitable places. At the wrist a trans- 
verse incision can be enlarged by secondary 
longitudinal incisions on either side. 

In locating the divided or destroyed ten- 
dons, all surrounding adhesions should be di- 
vided. The surrounding scar tissue must be 
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Fig. 2. Bayonet incisions of the hand after Mason. 


thoroughly excised until healthy tissue is 
left. Care should be taken not to injure the 
nerves. The handling of tendons and nerves 
should be as gentle as possible. They should 
be covered with moist gauze; if grasped with 
instruments, only their divided ends and the 
parts to be sacrificed are clamped with a mos- 
quito forceps. All tendon tissue which is de- 
vitalized, cicatricial, or frayed is excised with 
a very sharp knife until normal looking tendon 
tissue is encountered, no matter how large 
the resulting defect. The blood pressure cuff 
is now deflated and bleeding checked by thor- 
ough hemostasis. 


SOURCE AND FIXATION OF THE GRAFT 


If the tendon defect is in the palm and 
involves the sublimis and profundus tendon 
it is generally agreed to bridge only the gap 
in the profundus tendon, to avoid having 
grafts and suture lines at the same level in 
close approximation favoring adhesions, and 
thus prevent the profundus tendon from 
acting on the terminal phalanx. The source 
of the graft is the proximal segment of the 
sublimis tendon; while its distal segment is 
excised. The graft, after its fixation to the 
tendon stumps, should be under moderate 
tension. To follow Koch’s advice, the hand 
should be flexed in the wrist to an angle of 
120 to 110 degrees. and the fingers semiflexed 
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a b 


Fig. 3. a, Patient, aged 37 years, had a subcutaneous 
pture of the flexor profundus tendon of the 4th finger 
the right hand. A heavy weight had fallen on the ex- 
nded hand and had bent the 4th finger extremely back- 
ird. Upon operation, 2 months after the accident, the 
ofundus tendon was found severed near the insertion of 


the metacarpophalangeal joints to an 
é angle of 120 degrees. The width of the result- 
ing gap of the profundus tendon is now 


measured, and this distance marked off on 
the proximal segment of the flexor sublimis. 
The latter tendon is severed at that point and 
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the distal phalanx. The proximal stump had retracted 
into the palm. It was impossible to pull the tendon to its 
insertion place, hence, a tendon graft was used (the long 
extensor tendon of the 4th toe). b and c, Patient re- 
gained almost all motility of the injured-finger within 5 
months. 


excised. The excised part is laid between the 
ends of the profundus tendon and fastened 
to them with a tendon suture. If a sublimis 
tendon is not available for grafting, the ten- 
don of the palmaris longus or the long extensor 
tendon of the 4th or 5th toe may be utilized. 


a b 


Fig. 4.a, Boy, aged 13 years, had a laceration of the flexor tendons of the 4th finger 
in level of the first interphalangeal joint. Sublimis and profundus tendons were su- 
tured primarily. Operation was performed elsewhere. After 3 months it became 
evident that the profundus tendon was not functioning. An exploratory operation 
was advised and carried out. The profundus tendon was found severed. The proxi- 
mal stump had retracted into the palm. The distal segment together with the 
repaired sublimis tendon formed a mass of scar tissue. No evidence of a tendon 
sheath was found. The distal end of the profundus tendon was radically excised. 
The excision included the remnants of the annular ligament (pulley of the middle 
phalanx). The sublimis tendon was also removed and used as a graft to repair the 
defect in the profundus tendon and to replace the annular ligament. b and c, 
Patient regained almost full motility in 7 months. 
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Fig. 5. Grafting of a flexor tendon and reconstruction of an annular ligament after 
Bunnell. Loose areolar fat tissue is wrapped around the tendon graft to provide the 
gliding tissue. The distal end of the graft is fastened directly to the bone. A hole 
is made through the terminal phalanx large enough to allow the tendon graft to 
pass snugly through it. The canal is drilled obliquely from the proximal part of the 
volar surface of the bone distal to, but not through, the nail. The hold suture of the 
graft is made removable from the outside. A fine stainless steel wire needle on each 
end is followed in mattress suture fashion through the end of the graft. In order to 
remove the wire 3 weeks later, a second wire is threaded through the proximal loop 
of the suture wire and then its two ends are threaded together on a straight needle and 
led proximalward out through the skin and left there. This is a pull-out wire. The 
two needles of the suture wire are passed through the bone canal and through the 
nail, thus pulling the distal part of the graft into the bony canal. The two ends of 
suture wire are tied over a small roll of gauze or a rubber button. The annular liga- 
ment is reconstructed with a piece of tendon graft that is passed around the phalanx 
with a sharply curved aneurysm needle; the ends of the new annular ligament are 
overlapped and sutured together. The suture would come to lie at the side of the 
bone and not over the tendon. The proximal end of the tendon graft is sutured to 
the proximal end of the profundus tendon. 


The volar side of the finger is the region 
where tendon grafts are used frequently 
(Figs. 3 and 4). It is generally agreed (Iselin, 
Koch, Mason, Cutler, and others) that a 
primary repair of tendons, severed within 
the tendon sheath, should be attempted only 
under the most favorable circumstances. The 
slightest infection or irritation following the 


repair will cause scar formation within the 
sheath and adherence of the tendons to the 
sheath, so that not only the immediate re- 
sult will be spoiled but also secondary repair 
becomes more difficult. Bunnell went even 
farther by recommending secondary repair 
and substitution of the entire divided tendon 
by a graft to avoid a suture line within the 


Fig. 6. Method of attaching a tendon graft to the distal phalanx after Koch. From 
a volar extension of the original incision a small hole is drilled transversely through the 
phalanx. From a small incision on the other side of the finger a Reverdin needle or 
suture carrier armed with the tendon graft is inserted through the bone carrier and 
withdrawn. The instrument is reinserted from the original incision, passed in front of 
the phalanx to escape through the second incision. It again is armed with the tendon 
graft and withdrawn. The graft is then united on the volar surface of the phalanx 
by an end-to-side union. 
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Fig. 7. a, Patient’s arm was caught in a combing ma- 
hine. Extensive loss of surface tissue on dorsal side of the 
and. Exposure of the tendons and loss of extensor 
endon of 5th finger. Note exposure of the 5th metacarpal 
me. b, Abdominal flap was raised from the opposite 
de of the abdomen at the time of the wound excision. 
t was returned to its original site for developing adequate 
rculation. Two weeks after the operation the flap was 


heath. Hence, secondary repair is indicated 
in the majority of cases. In a great number 
of cases the muscle belly contracts in the 
meantime to such a degree that the tendon 
stumps cannot be united with each other, and 
the gap between them must be bridged with 
a tendon graft. 

If the sublimis and profundus tendon are 
divided, it is advisable to bridge only the 
profundus tendon for the reasons mentioned. 
Graft sources are the proximal segment of 
the divided sublimis tendon or, if the latter is 
not available (at the thumb for instance), the 
palmaris longus or the long extensor of the 
4th or 5th toe. From a lateral or bayonet 
incision the adherent tendon stumps are mo- 
bilized. The distal segments are found after 
opening the tendon sheath close to its bone 
attachment. In the level of the proximal 
phalanx three tendons are found: the pro- 
fundus tendon and two slips of the sublimis 
tendon. The sublimis tendon and its two 
slips are excised. The next step consists in 
exposing the proximal tendon stumps, which 
usually have retracted into the palm or 
wrist. They are located from a separate in- 
cision in the palm or over the wrist. The 
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transferred to the right hand. The pedicle of the flap was 
partially severed 10 days after transfer of the flap. It was 
entirely severed on the 14th day. Adjustment and approx- 
imation of the free edge of the flap and defect was done 3 
days later. After an interval of 5 weeks the extensor 
tendon of the 5th finger was replaced with a fascia lata 
graft which was attached to the extensor tendon of the 
4th finger. 


a b 


Fig. 8. a, Patient, aged 49 years, fell and bumped ra 
dial side of left hand on a cable. The hand was swollen. 
There was no impairment of function of tendons of thumb. 
About 1 month later patient felt a sharp pain in region of 
tabatiére after extending thumb. The thumb snapped into 
flexion and could not be extended. Diagnosis was rupture 
of extensor pollicis longus. Upon operation extensor pollicis 
longus was found severed about 2 inches proximal to meta- 
carpophalangeal joint. Distal tendon stump was freed. Ten 
don sheath was obliterated with scar tissue. Proximal ten 
don had retracted into distal third of forearm. There was 
a gap of about 4 inches between the two tendon segments. 
Proximal tendon segments could not be pulled downward. 
A tendon graft taken from long extensor tendon of 4th toe 
was used to bridge defect. Immobilization of thumb in ex- 
tension abduction for 3 weeks. b, Thumb regained almost 
full motility within 3 months. 
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Fig. 9. 
Fig. 9. 
interphalangeal joints of the finger. 


Fig. 10. a, The splint depicted in Figure 9 in active use. 


Fig. 10. b 


A finger splint which permits independent active motion exercises of the 


The flexor profundus 


tendon of the 4th finger was replaced by a tendon graft. When active exercises 
were instituted without the splint, the patient moved, mainly, the joint which 
was movable before the operation, namely the metacarpophalangeal joint. To force 
the other joints to active exercise the splint is applied, a clamp is slipped over the 
finger, and the splint holds the metacarpophalangeal joint immobilized. The pa- 


tient now moves the first interphalangeal joint. 


b, Clamp immobilizing middle 


phalanx; patient can now exercise the terminal joint. 


tendons are freed from scar tissue and pulled 
into the wound. If the sublimis tendon 
is to be used as a graft and its proximal 


stump has been located in the palm, a third 


incision is made over the wrist. From this 
incision the sublimis tendon is located and 
pulled out of the wound and severed. If the 
severed tendon is found to be without its 
gliding tissue, the latter must be provided 
and wrapped around it as described. If the 
sublimis tendon is not available, the tendon 
of the palmaris longus or one of the long ex- 
tensor tendons of the 4th or 5th toe are util- 
ized. The graft is now sutured to the distal 
stump of the profundus tendon. In the 
majority of cases, due to excision or destruc- 
tion of the tendon sheath, a new annular 
ligament must be reconstructed to hold the 
tendon in place over the volar surface of 
the fingers. This is done according to Bun- 
nell’s plan as follows (Fig. 5): Another ten- 
don graft available from the sources men- 
tioned above is split and one of the slips is 
passed around the phalanx at the site of the 
maximum tension with a sharply curved an- 
eurysm needle. The tip of the aneurysm needle 
is kept in close contact with the bone so as 


not to include any of the digital vessels ‘or 
nerves, or the extensor tendon. The ends of 
the new annular ligaments are overlapped 
and sutured together. The suture should 
come to lie at the site of the bone and not 
over the tendon. 

If the distal tendon seyinent is too short to 
permit a secure suture, it should be sacrificed 
and the graft fastened directly to the bone. 
This can be done according to Koch (Fig. 6) 
or Bunnell’s method (Fig. 5). I have tried 
both methods but consider Koch’s method as 
the more secure attachment. Then follows 
closure of the finger wound in layers. Koch 
points out that it is a real advantage to be 
able to close the incision in the finger while 
the finger is still extended, and before the 
suture of the graft to the profundus tendon in 
the palm is carried out. To close an incisio” 
extending along the greater part of the finger 
while the finger is supported in flexion an | 
while one is attempting to avoid tension 01 
a newly sutured tendon, is a difficult tas 
After the finger wound is closed, the proxim:' 
end of the graft is attached to the proxim: 
segment of the tendon under moderate tet 
sion. If the proximal tendon stump was e> 
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»osed from a-separate incision, the inter- 
vening skin, subcutaneous tissue bridge is 
inneled. A probe is led peripherally into 
he finger wound; the free end of the graft is 
rmed with a mattress suture, which is thread- 
| through the eye of the probe. The latter 
now withdrawn pulling the tendon graft 
irough the tunnel into the proximal wound 
here it is sutured to the proximal tendon 
ump. The remaining wound or wounds are 
osed in layers and the hand carefully sup- 
ted until the immobilizing splint is applied. 
On the dorsum of the hand, grafts are less 
ten indicated, since there is less tendency 
contraction of the muscle bellies, and even 
it does occur the juncturae tendinum con- 
cting the tendons with each other : are 
‘aite often strong enough to transmit the 
nction of an uninjured tendon to the neigh- 
‘ring injured tendon. If, however, a gap 
riust be bridged, it is best bridged with a 
long extensor tendon of the 4th or 5th toe 
‘igs. 7 and 8). If the gap happens to be in 
tie extensor tendon of the third finger, Mayer 
proposes to transfer one of the two extensors 
o! the index finger to the third finger through 
a subcutaneous tunnel and to fasten it there 
to the distal tendon segment. If the gap 
happens to be over the middle phalanx of the 
finger, the defect ordinarily does not need to 
be bridged. The extensor tendon divides here 
into three slips. It rarely happens that all 
three slips are missing, and it is my experience 
that the two lateral slips or even one of them 
is sufficient to carry on most of the function. 
If, however, the gap happens to be in the 
dorsal aponeurosis of the proximal phalanx 
or the proximal interphalangeal joint, the gap 
must be bridged. The graft to be used in this 
region is a piece of fascia lata with a thin 
covering layer of areolar fat tissue attached. 
The graft is folded so that the two ‘“‘raw”’ 
layers are upon each other. The outside of 
the graft all around consists now of covering 
areolar fat tissue. 


AFTER TREATMENT 


This is as important as the operation itself. 
The healing process of a tendon wound passes 
through two stages: the proliferative and the 
formative stage. The first stage lasts about 2 
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weeks. During this time the tendon stumps 
become united by a connective tissue callus. 
The latter is then gradually converted into 
tendon. Mason and Allen, who did consider- 
able experimental work on this subject, came 
to the conclusion that function during the first 
phase, did not accelerate the development of 
the tendon callus. On the contrary, function 
appeared to be harmful insofar as it caused 
more reaction of the surrounding tissue and 
weakening of the union. Later on, however, 
after the first callus has formed, restricted 
use of the tendon caused but slight irritation 
with rapid increase in tensile strength of the 
union. 

It is common belief among surgeons, that 
motion, if started early, will prevent the ad- 
hesion of tendons. However, according to 
above findings and clinical experience, the 
opposite seems to be the case. Early motion, 
restricted or unrestricted, favors adhesions. 
The latter are due not only to irritation of the 
surrounding tissue, but also to disturbance 
of the vascularization of the tendon. This is 
a factor which should be pointed out strongly. 
The bulk of the blood supply of a tendon 
outside its sheath is derived from the para- 
tenon. It is only natural that a tendon op- 
eration causes some disturbance of the local 
circulation, since it is almost inevitable to 
leave the intimate connections of the paratenal 
and surrounding tissue undisturbed. This 
is particularly true in tendon grafting. 
If, however, the involved tendon is adequate- 
ly immobilized, the interrupted blood supply 
of the paratenon and tendon will become re- 
established. Early motion, however, may 
disturb vascularization leading to necrosis of 
the gliding mechanism and formation of ad- 
hesions. 

I prefer the molded plaster cast splint to 
any other kind of splint. The hand is placed 
in such a position that the suture line is under 
a minimum of tension. 

After 2'4 weeks, splint and dressings are 
taken off temporarily, and the sutures re- 
moved. Forearm and hand are placed, from 
now on, daily in a warm saline bath and 
active motion exercises encouraged. The 
splint is reapplied after the bath. Three weeks 
after the operation. the splint is discarded ‘and 
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local heat (baking, warm water bath, whirl- 
pool bath), massage, and passive exercises are 
added to the active exercises. In addition to 
physical therapy, occupational therapy is of 
great importance. One of my patients de- 
veloped a simple but very effective splint for 
exercising those joints which move freely 
(Figs. 9 and 10). Since introduction of this 
splint some of my patients regained full mo- 
tility of the fingers without the aid of physical 
therapy. 
SUMMARY 

The use of tendon tissue is recommended for 
tendon grafting. The regeneration of the 
tendon graft and its gliding tissue is discussed. 
Various methods and examples of tendon 
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grafting in various regions of the hand are 
described, together with the after treatment. 
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FURTHER EXPERIENCES WITH PANLARYNGECTOMY 
FOR ADVANCED CARCINOMA OF THE LARYNX 


ALEXANDER BRUNSCHWIG, M.D., I 


*,A.C.S., and JOHN R. LINDSAY, M.D., 


Chicago, Illinois 


N 1943 panlaryngectomy was described 
as a procedure indicated in advanced 
carcinoma of the larynx (or immediately 
adjacent portions of the hypopharynx) 

vhere metastases had not yet extended be- 
ond the cervical lymph nodes (1). The 
peration had been reported in detail (Fig. 1) 
nd in principle consists of resection en masse 
f the larynx, base of tongue, upper 3 to 4 
entimeters of trachea below the larynx, and 
From the Divisions of General and Otolaryngological Surgery, 
niversity of Chicago. 


These studies were aided by the Charles H. and Mary F. S. 
orchester Fund, University of Chicago. 


Sternomastoid and \\. 
internal jugular vein. 
with adherent lymph 
nodes removed with 
larynx and strap- 
muscles 


“a 


Fig. 1. Schematic illustration of panlaryngectomy. The 
strap muscles are transected low in the neck; both bellies 
of the digastrics are cut; the submaxillary glands and nodes 
are dissected free en masse and reflected downward and to- 
ward the midline; the mylohyoid muscle is cut through into 
the pharynx. When a jugular vein and adherent carcino- 
matous nodes are to be excised with the larynx and at- 
tached muscles, the vein is transected low in the neck and 
as high in the neck as possible. To obtain a block excision, 
the sternomastoid is also freed by transection near its in- 
sertion and near its origin, and removed en masse with the 


upper portions of each thyroid lobe and 
anterior portion of most of the cervical esopha- 
gus. The muscles inserting on the thyroid 
cartilage, as well as those of the infrahyoid 
group, are resected with the above; they are 
transected as far away from their thyroid 
cartilage and hyoid attachment as possible. 
The chain of cervical lymph nodes on each side 
are dissected from below upward in such a 
manner that they are freed from all connec- 
tions except those attaching them to the 
thyroid cartilage and adhering muscles. In 
this fashion they are removed en masse with 
Incision through 


mylohyoid 1 cm 
above hyoid bone 


Incisions 


SS 


Closure with 
tracheotomy 


other structures excised. The trachea is divided below the 
isthmus of the thyroid and the lower end is brought up to 
level of skin. The upper half of the thyroid, or the upper 
portions of both poles, adherent to the trachea is removed. 
At the completion of the operation the trachea is sutured 
to the skin with interrupted silk sutures; small rubber 
drains are inserted into each extremity of the horizontal 
portion of the incision, and stab wounds may also be made 
in the lower portions of the neck on each side for drainage. 
Insets show T incision and method of closure. (Surg. Gyn. 
Obst., 1943, 76: 391.) 
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TABLE I.—SUMMARY OF 


Patient Age 
Cc :. 


54 years 


.M. ( esnnney 
66 years 


(32 29102) 
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ADVANCED LARYNGEAL CARCINOMA 


History 
Dy sphagia and hoarseness for 2 
years. April 1943, 36 x-ray treat- 
ments to larynx. Moderate tem- 
porary relief, then aggravation of 
symptoms. 


P: ain in region of larynx, 1o ‘months. 
Dysphagia and hoarseness 7 months 
January to March 1944 received 28 
x-ray treatments and later 15 addi 


Date of panlaryngectomy 
and findings 
March 13, 1944. Carcinoma 3 by 3 
cm. involving right arytenoid al 
ventricle. 


Aug. 26, 1944. Carcinoma 4 cm. in 
diameter involving right posterior 
laryngeal aperture with extension 
on to hypopharynx and upper por- 


7 PATIENTS WHO RECEIVED PANLARYNGECTOMY FOR 


Postoperative course 
Uneventful. Regained 60 pounds weight 
Returned to usual full time activity 
Constructed artificial larynx for him- 
self. Well and no evidence of recur- 
rences 2 years after operation (Fig 

sa and b). 








Uneventful. Increase of 8 pounds in 
weight. Returned to usual full time 
activity. Well and no evidence of re- 
currences 1 year 6 months after 


tional treatments. No relief 
Received 40 X- 
with return 


Hoarse ness, 2 years. 
ray treatments In 1942 
of voice to normal quality. In Oc- 
tober, 1944 laryngeal examination 
reves aled recurrence of Jesion. 


M. (348503) 


47 years cm. 


Hoarseness. cough, pain in throat, 8 8 
months. Dyspnea 4 months. Dys- 
phagia 2 weeks eceived 22 x-ray 
treatments during 6 months prior 
to admission without relief 


J (340875) 
59 years 


Hoarseness began in 1941 Biopsy in 
October 1944 highly suspicious of 
carcinoma. January 1945 received 
5000 r unit x-ray therapy. Some 
improvement March 1945 fistula 
developed over larynx, biopsy 
showed carcinoma. 

Hoarseness ss for 5 years. Recent ait 
ficulty in respiration. Tracheotomy 
March 1945. Laryngofissure right, 
in April 1945; sections showed car- 
cinoma. X-ray therapy in May 
1945- Progressive occlusion of 
larynx during summer 1945 due to 
recurrences 


F.W. (253647) 


58 years 


A.G. (354516) 
74 years 


M.G. (375872) Hoarsen: ness for 7 months Dysphas zia 
62 years 2's months. Finally almost com- 
plete obstruction necessitating 
trac heotomy 6 weeks before ad- 
mission. 











tion of cervical esophagus. 
Jan. 2, 1945. 
at base of epiglottis and ex- 
tending laterally on both sides to 
involve pyriform fossae. 


Feb. 8, 1945. 
involving both cords and producing 
marked constriction of aperture. 
Extensive fibrosis about upper por- 
tion of cervical esophagus 
lymph nodes revealed metastatic 
carcinoma 


May 21, 
much of larynx with fistula lined by 
carcinoma in anterior portion of 
neck. Cervical lymph nodes 
showed no metastases. 


Gus alias 3, 1945. 
tous mass involving most of larynx. 
Nodes contained no metastases 


Feb. 16, 1946 


operation. 


Uneventful. Returned to usual full 
time activities. Well and no evidence 
of recurrences, t year 2 months after 
operation. 


Carcinoma 3% by 3 


Carcinoma 3 by 2 cm. 


Uneventful Because extensive resec- 
tion of the cervical esophagus was nec- 
essary a gastrostomy was performed 
Several attempts at plastic closure of 
esophagus were unsuccessful. One 
year after operation resection of me- 

tastatic mass high in left cervical re- 

gion was carried out. This entailed 
resection of left common carotid ar 
tery; transient hemiplegia. Patient 
ambulatory and without gross evi- 
dence of recurrences 1 year 2 months 
after ope ration. 


Several 


Carcinoma inv avolyi ing 


U neventful. Living and well without 
recurrences 10 months after ope ration 
Continuing his usual occupation 


1945 


Large carcinoma- 


Uneventful. Living and well without 
evidence of recurrences 5 months after 
operation. 


Uneventful. Recent case. Well, no evi 
dence of recurrences t month after 
operation. 








the latter. If cervical node metastases on one 
side are adherent to the jugular vein, the lat- 
ter is also resected with them (Fig. 2). Re- 
section of muscles or nodes piecemeal is to be 
avoided. At the close of the resection there is 
a large excavation in the neck, bounded 
laterally by the sternomastoid muscles, carotid 
arteries, and one or both jugular veins. 
Posteriorly, there is a strip consisting of the 
posterior walls of the esophagus and hypo- 
pharynx. Superiorly, there is the transected 
base of tongue or hyoid bone denuded of the 
muscles attached to its inferior border in the 
event that the hyoid is not resected. Inferi- 
orly, there is the intact portion of the lowest 


segment of cervical esophagus, the remaining 
portions of thyroid gland and the transected 


trachea. The operation is terminated by pas 
sage of a Levine tube through the nose, 
pharynx, and well into the thoracic esopha 
gus. The remaining portions of hypopharyn 
and cervical esophagus are closed over the 
tube by fine catgut sutures. The trachea i: 
sutured to the skin margins of the inferio: 
angle of the midline incision and the re 
mainder of the wound is closed with inter 
rupted silk; soft rubber drains are inserted t« 
extrude from each angle of the horizontal seg 
ment of the incision which is made parallel t« 
and slightly above the hyoid bone. A large 
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Fig. 2. Photograph of surgical specimen from Case IX 
howing ZL, larynx, with C, “ty carcinoma, and resected M, 
ight sternomastoid muscle; N, right submaxillary gland 
ind nodes; N’, right cervical nodes and V, right jugular vein. 


size tracheotomy tube is inserted into the 
trachea. Nourishment is received through the 
Levine tube and consists of a gastrostomy diet 


of adequate calories, mineral, and vitamin 
content. 

The large wound in the neck has usually 
separated to varying degrees during the 
second to third week after operation. A 


TABLE II.—SUMMARY OF SURVIVAL IN 12 PA- 
TIENTS RECEIVING PANLARYNGECTOMY FOR 
ADVANCED LARYNGEAL CARCINOMA 


SERIES A, 1939-1941 
(Previously reported, 1) 

. Living and well—7 years. No recurrences. 

. Died 40 days after operation. Hemorrhage 
from tumor erosion of left carotid artery. 

. Survived 1 year. Died, recurrences. 

. Survived 1 year, 7 months. Died of hemorrhage 
with recurrences. 
Received palliation. 

’. Survived 6 months. 

recurrences. 

Series B, 1943-1945 

Living, well, no recurrences. 

Living, well, no recurrences. 

Living, well, no recurrences. 

Living, comfortable. 1 year, 2 months. 

rences present after 1 year. 

Living, well, no recurrences. 10 months. 

Living, well, no recurrences, 5 months. 

Living, well, 1 month. 


Died of hemorrhage from 


Case VI. 
Case VII. 
Case VIII. 
Case IX. 


2 years. 
I year, 6 months. 
I year, 2 months. 
Recur- 


Case X. 


Case XI. 
Case XII. 
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Fig. 3. Photograph of larynx from Case VI showing C, 
carcinoma, that was not controlled by previous irradiation 
therapy. 


secondary repair of the esophageal fistula and 
wound in the neck is necessary. When this is 
finally accomplished the nasal tube is re- 
moved and a general diet is eaten in the usual 
manner. In the last 3 patients of this series 
healing almost per primam was obtained due, 
it is believed, to the use of penicillin systemi- 


Fig. 4. a, left, Photograph of patient (Case VI) 2 years 
after panlaryngectomy showing “excavation” in anterior 
neck; 7, opening of trachea above sternal notch with hard 
rubber tube inserted, and O, open sinus, into hypopharynx. 
The patient has gained 60 pounds by eating semisolid diet 
and holding small pad over the opening during feedings. 
He does not desire closure of the sinus since the present 
situation permits use of artificial larynx which he has con- 
structed. b, Same patient with artificial larynx in place. 
This is readily placed and removed manually at will. Two 
years after operation patient is engaged in usual occupation 
requiring considerable physical and mental effort; no 
evidence of recurrences. 
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cally and the sucking of penicillin lozenges 
every 2 hours during the day for 2 to 3 weeks 
postoperatively. 

Since the initial report mentioned, 7 addi- 
tional patients have been subjected to this 
procedure. The first patient operated upon 
and cited in the previous report is living, well, 
without evidences of recurrences 7 years later 
and has returned to his regular occupation 
of farming during this period. 

A summary of the additional 7 patients is 
presented in Table I; they are numbered 
serially, consecutive to the initial series of 5 
patients previously reported. A recapitula- 
tion of the entire series (A and B) is presented 
in Table II. 

The improved immediate results achieved 
in Series B, the second group of 7 patients, 
would appear to be fortuitous. The lesions 
presented were at least of the same magnitude 
as those in the first group. No selection of 
patients was carried out since the procedure 
was offered to all the patients referred with 
advanced laryngeal carcinoma, who presented 
no evidence of pulmonary or other distant 
metastases. There was no immediate surgical 
mortality in the series. 


DISCUSSION 


This report is prompted by the continued 
very pessimistic attitude generally existing in 
regard to advanced or extrinsic laryngeal 
carcinoma, especially when there have been 
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recurrences following more conservative pro 
cedures and/or when there has been a failur 
of control following irradiation therapy. Whil: 
the series of patients here considered is not 
a very large one it would appear that after 
failure of the more conservative operative pro 
cedures or irradiation therapy, there is stil! 
something to offer these patients if the process 
has not extended beyond the neck. 

A larynx, the site of recurrent and advanced 
cancer, is the source of considerable distress 
which is often not greatly ameliorated by 
simple tracheotomy. Its wide resection con- 
stitutes a palliative measure, to say nothing 
of offering an opportunity for “cure,” which 
experience has shown cannot be afforded by 
other means. 


SUMMARY 

Further experiences with panlaryngectomy 
have substantiated the view that the pro- 
cedure is indicated in advanced carcinoma of 
the larynx and in recurrences following more 
conservative surgical procedures or irradiation 
therapy which has failed to control the 
process. 

The procedure affords the opportunity for 
appreciable palliation and also for prolonged 
control of the disease (7 years in 1 case in the 
reported series). 
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OPERATIVE TECHNIQUE OF THORACOLUMBAR 
SYMPATHECTOMY 
J. WILLIAM HINTON, M.D., F.A.C.S., and JERE W. LORD, Jr., M.D., New York, New York 


N 1940 Smithwick (7) described the op- 
eration of thoracolumbar sympathec- 
tomy for the relief of hypertension. In 
several communications based on in- 

creasing experience with the operation, 
Smithwick, (8, 9, 10) has emphasized the 
value of the surgical approach in selected 
cases with definite improvement in 70 to 80 
per cent of his patients. Ray and Hinton and 
Lord (1, 2, 3, 4) have confirmed Smithwick’s 
results in smaller series of hypertensive pa- 
tients. In view of the ever widening interest 
among internists and surgeons in the sur- 
gical treatment of hypertension, a description 
of a satisfactory operative technique employed 
on 227 patients may be of value. 

Between February, 1942 and August, 1945, 
we removed the thoracolumbar sympathe- 
tic chain from the ninth thoracic to the second 
lumbar inclusive along with 2.5 inches of the 
greater splanchnic nerve and the lesser and 


Fig. 1. A,B, Position of patient on table. 
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least splanchnic nerves in 184 patients. From 
September to November, 1945, we extended 
the operation to include the sixth thoracic 
to the second lumbar inclusive and all of the 
greater splanchnic nerve in 28 patients. In De- 
cember, 1945 and January, 1046, we removed 
the chain from the third thoracic or the 
fourth thoracic through the second lumbar in 
addition to the greater, lesser, and least 
splanchnic nerves in foto in 15 patients. The 
rationale for increasing the extensiveness of 
the procedure is based on the observation that 
the fall in the postoperative diastolic pressure 
is greater and seems to be maintained longer 
than in the less extensive procedure recom- 
mended by Smithwick. Whether the late 
results will show any greater benefit is entirely 
conjectural. In any case, the operation is of 
greater magnitude and hence is more serious 
for the patient. It is entirely possible that 
experience will show that the extensive two 


C, Incision. 
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Fig. 2. Left, Drawing demonstrating removal of rib. 
Fig. 3. The diaphragm is divided in its entirety on the 
side operated upon. 


Fig. 4. Retraction of parietal pleura, lung, and retro- Fig. 5. Division is carried out above third splanchni 
peritoneal fat with large Harrington splanchnic retractors. ganglion. 





HINTON, LORD: 


Fig. 6. Closure of wound. 


stage sympathectomy will be worthwhile only 
in a few selected patients. 

Positioning. We place our patients in the 
exact lateral position with the lower leg 
‘lexed and the upper leg extended. This pos- 
ition is the one used by Dr. Carnes Weeks 
and he was the first surgeon in New York to 
lo the thoracolumbar sympathectomy and 
had operated upon 40 patients before enter- 
ing the service in January of 1942. The table 
is broken under the patient’s lower costal 


margin (Fig. 1, Aand B). Ifthe twelfth rib is 
long then the tenth rib is resected subperios- 


Fig. 8. Catheter is inserted into pleural space if pleura has been torn. 


THORACOLUMBAR SYMPATHECTOMY 


\ 


% 


Fig. 7. Drawing of specimen removed in foto. 
teally in its entirety. If the twelfth rib is short 
the ninth rib is removed (Fig. 1, C and Fig. 2). 


The air 


is aspirated and catheter is removed at completion of muscle closure. 
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Following resection of the rib the parietal 
pleura is carefully reflected from the postero- 
lateral chest wall exposing the diaphragm 
which is divided in its entirety on the oper- 
ative side (Figs. 3 and 4, A). Retraction of 
the parietal pleura with contained lung and 
the retroperitoneal fat subdiaphragmically 
is facilitated by two large Harrington splanch- 
nic retractors (Fig. 4, A). Delineation of the 
greater, lesser, and least splanchnic nerves 
along the lower thoracic and upper lumbar 
sympathetic chain is carried out without 
difficulty because of the wide exposure (Fig. 4, 
A). The greater splanchnic nerve is divided 
at its junction with the celiac ganglion (Fig. 
4, B). The chain is grasped with a long curved 
hemostat and carefully dissected from each 
intercostal artery and vein (Fig. 4,C). The 
communicating rami are divided several 
millimeters from each ganglion (Fig. 4, C) and 
the chain divided just below the second lum- 
bar ganglion (Fig. 4,D). The twelfth gan- 
glion is usually located just above or in the 
substance of the diaphragm and we have re- 
peatedly noted how attenuated the chain is 
between the twelfth thoracic ganglion and 
the first lumbar ganglion. 

The thoracic chain is pursued cephalad un- 
til the third ganglion is mobilized and division 
is carried out above it (Fig. 5,B). In the 
majority of instances the greater splanchnic 
nerve has its origin from thoracic ganglia 
6th, 7th, 8th, and oth (Fig. 5, A). The lesser 
and least splanchnic nerves are removed as the 
thoracic chain is mobilized. Figure 7 is a 
drawing of a specimen removed in toto. One 
of the interesting findings in the operation 
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of thoracolumbar sympathectomy is the wide 
variation in size and distribution of the nerves 

Closure is begun by joining the divided 
diaphragm with interrupted sutures (Fig. 6, A. 
B, C). If the pleura has been torn during the 
operation (and with this type of exposure it 
usually is opened) a rubber catheter is insert- 
ed into the pleural space and at the completion 
of the muscle closure, the air is aspirated and 
the catheter is removed (Fig. 8, A, B). Fol- 
lowing this the skin is closed. We employ 
cotton as suture material throughout. As 
a rule intratracheal general anesthesia is used 
(5). The two stages are performed from 7 
to 10 days apart depending on the condition 
of the patient following the first stage. 


SUMMARY 


An operative technique for the performance 
of thoracolumbar sympathectomy has been 
described. The ninth rib is usually resected 
thereby giving adequate exposure for the 
removal of the thoracolumbar chain from 
third thoracic to the second lumbar inclusive 
and also the entire greater, lesser and the 
least splanchnic nerves. 


REFERENCES 

. Hinton, J. W., and Lorn, J. W. Jr. N. York Med., 
1945, 1: 13. 

. Idem. N. York State J. M. In press. 

. Idem. N. York State J. M. In press. 

. Lorp, J. W. Jr., and Hinton, J. W. 
Ass., 1945, 129: 1156. 

. PuHewps, M. L., and Burpick, D. L. Anesthesiology, 
1943, 4: 361. 

. Ray, B.S. N. York State J. M., 1945, 45: 2515. 

. SmiTHwick, R. H. Surgery, 1940, 7: I. 

. Idem. Arch. Surg., 1944, 49: 180. 

. Idem. N. York State J. M., 1944, 44: 2693. 

. Idem. Cleveland Clin. Q., 1945, 12: 105. 


J. Am. M. 





CLINICAL EVALUATION OF SOTRADECOL, A SODIUM 
ALKYL SULFATE SOLUTION, IN THE INJECTION 
THERAPY OF VARICOSE VEINS 


WILLIAM M. COOPER, M.D., F.A.C.S., New York, New York 


GREAT many types of solutions have 
been used for the injection therapy 
of varicose veins in the last few dec- 
ades. Though they have been in- 

vestigated pharmacologically the only definite 
conclusion which could be reached regarding 
their action is that they damage or destroy 
the intima of the veins and thereby produce a 
firm thrombus which after organization forms 
a fibrotic tissue resulting in permanent oblit- 
eration (5, 6). This has been achieved by the 
use of agents which obviously attack the tis- 
sues in different ways. For the discussion of 
the pharmacological action of these agents it 
is advisable to group them according to their 
probable pharmacodynamic action. 

In the first group belong the agents whose 
action can be correlated with the physical 
properties of their solutions. To these belong 
(a) the soap solutions such as sodium morrhu- 
ate, sodium ricinoleate, sodium psylliate, mon- 
oethanolamine oleate, sodium linoleate, jecor- 
oleate, and potassium oleate. These solutions 
are alike in that the soaps are present in them 
in the form of colloidal micelles, they are more 
or less alkaline, and they have a low surface 
tension. To this group belong also (b) hyper- 
tonic solutions of various crystalloid com- 
pounds, such as sodium chloride, calcium 
chloride, sodium citrate, dextrose, saccharose, 
invert sugar, and combinations of these sub- 
stances. Their action is due to dehydration 
by osmosis. 

In the second group belong substances 
which react chemically with components of 
the cells and tissues. To these belong (a) cer- 
tain heavy metals, especially mercury bichlo- 
ride, mercuric iodide, iron perchloride; (b) cer- 
tain organic compounds which are known to 
react with proteins such as sodium salicylate 
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quinine hydrochloride, and urethane; (c) com- 
pounds which contain reactive halogens, such 
as tincture of iodine, Lugol’s solution, Pregl’s 
iodine solution, and finally, (d) strongly alka- 
line solutions, such as sodium carbonate. 

In recent years there has been considerably 
increased interest in the use of soap solutions 
for the injection treatment of varicose veins. 
Much of this interest is derived from the fact 
that the soaps are bland in action and do not 
cause violent reactions when accidentally in- 
jected into the perivenous tissues. Nor do 
they produce cramps and excessive pain which 
were often observed with the older sclerosing 
solutions, especially those belonging to the 
second group. These caused a rather diffuse 
tissue damage often extending beyond the 
walls of the veins and involving perivenous 
tissue. This action is also true of hypertonic 
solutions for, in order to cause sufficiently 
strong destructive damage to the intima, they 
have to be used in very highly concentrated 
solutions so that through diffusion of these 
diffusible substances damaging concentrations 
are built up throughout the entire vein wall 
and even in the adjacent tissues. However, 
the injection of soap solutions proved to be 
disappointing in that obliterations were not 
permanent and that certain othercomplications 
were noted (2,9). These comprised serious 
allergic or anaphylactoid reactions ranging 
from simple skin eruption to shock and even 
sudden death. Unfortunately, the soap solu- 
tions are also notoriously nonuniform (4). 

The possibility was conceived that the ef- 
fectiveness and safety of sclerosing solutions 
could be increased by the use of substances 
whose surface activity is greater than that of 
soap solutions which are colloidal in nature 
and can be synthesized and obtained in a pure 
form. It was to be expected that the danger 
of the presence of allergens which are obvious- 
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Fig. 1. Injections were made in duplicate with (z) 0.1 
cubic centimeter 5 per cent soricin, (2) 0.1 cubic centi- 
meter 5 per cent sotradecol, and (3) 0.1 cubic centimeter 
5 per cent sodium morrhuate. Photograph was taken 24 
hours later. 


ly more liable to occur in organic substances 


of natural origin would be minimized with 
these agents. Various synthetic surface active 
agents of the alkyl sulfate and sulfonate 
type were tested and it was found that es- 
pecially those which contain the highly 
branched chain alkyl residue are much more 
active in producing thrombosis and _ subse- 
quent obliteration of veins in experimental an- 
imals than the soap solutions (8). The devel- 
opment of a bioassay, the tail vein of mice 
being used, was made possible through the 
production of a graded response with the va- 
riation of the concentration of the solutions. 
This procedure facilitated the exact compari- 
son of various solutions. The solutions were 
tested for their irritating properties by sub- 
cutaneous injections in rabbits and were 
found to be almost entirely free from inflam- 
mation-producing properties. If they were in- 
jected intradermally they created a well cir- 
cumscribed, strongly necrotic lesion, whereas 
soap-like agents under the same condition pro- 
duced a necrosis with a rather wide edematous 
and erythematous halo. Results of such tests 


carried out on the shaved back of an albino 
rabbit in duplicate are shown in Figure tr. 

From these results it appeared that the 
alkyl sulfates are more localized in their irri- 
tating action than are soap solutions. This 
may be due to the fact that they are practi- 
cally neutral whereas soap solutions are usually 
quite alkaline. 

Sodium tetradecyl sulfate was selected on 
the basis of this study as the most suitable 
alkyl sulfate for therapeutic use among those 
tested. Its toxicity was found to be of the same 
order of magnitude as that of the soap solu- 
tions (lethal dose 50 =go mgm. /kgm. intra- 
venously in mice). Its activity is about two 
to four times as great. The solutions used in 
this study contained 1, 2, 3, and 5 per cent of 
sodium tetradecyl sulfate, 2 per cent benzyl 
alcohol, and were buffered at pu 7.6. 


INDICATIONS AND TECHNIQUE 


There are few therapeutic measures in 
which such a great variety of techniques are 
used as in the injection therapy of varicose 
veins. In order to enable the reader properly 
to evaluate the findings reported here we wish 
to discuss briefly the indications and tech- 
nique used in this study. 

In my opinion no sclerosing agent, no mat- 
ter how great its safety and effectiveness, 
should be indiscriminately injected into vari- 
cose veins. As it was emphasized in a previous 
paper (1), and as it has been pointed out by 
many others, the Trendelenburg and Perthes 
tests have to be part of the proper general ex- 
amination of the patient with varicose veins. 
The Trendelenburg test, if properly performed 
and interpreted, gives one precise information 
regarding the presence or absence of backflow 
or reverse flow from the deep veins into the 
superficial veins. Moreover, it is of value in 
estimating the degree of hydrostatic pressure 
within the vein in cases with demonstrable 
reverse flow. It is convenient to classify the 
patients in accordance with this test into four 
groups. Trendelenburg positive, Trendelen- 
burg negative, doubly positive, and nil. The 
test is carried out as follows: The patient 
stands with both lower limbs exposed to the 
groin. All the superficial veins are inspected 
and palpated to ascertain their size and the 
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degree of tension or pressure within the vein. 
The patient is then placed in a recumbent po- 
sition, the leg is elevated above the level of the 
pelvis and the veins are stroked or “milked’’ 
toward the groin thus emptying them. A 
tourniquet is placed around the upper thigh 
with sufficient pressure to block the super- 
ficial veins. The patient stands, and the veins 
below the tourniquet may remain collapsed 
and then fill slowly from below upward in 35 to 
60 seconds, or longer in some cases. The test 
is repeated, and when the patient stands the 
tourniquet is released quickly. If the veins dis- 
tend quickly from above downward to their 
former state of tension, the patient is classi- 
fied as Trendelenburg-positive. 

The Trendelenburg-positive group com- 
prises those cases in which the valve function 
in the upper part of the great saphenous veins 
is deficient or absent, permitting reverse flow 
from the femoral vein into the saphenous 
vein at the saphenofemoral junction. This 


is the type of case most frequently encoun- | 


tered and it is most effectively treated by pre- 
liminary high ligation and division of the great 
saphenous vein, and separate ligation and di- 
vision of all the tributaries at the fossa ovalis, 
with subsequent injection therapy. 

The immediate benefits to be derived from 
a high ligation and division of the great saphe- 
nous vein can be demonstrated visibly by the 
Trendelenburg test; what the tourniquet ac- 
complishes in preventing backflow in a valve- 
less vein is precisely what the operation will 
do. So many surgeons in recent years have 
adopted this type of surgery that there can be 
little doubt of its efficacy. 

According to deTakats (3) the pressure 
in a valveless great saphenous vein when the 
patient is standing may be as high as 210 cen- 
timeters of water. Obviously, high ligation as 
a preliminary measure in this type of case is 
the only means whereby this tremendous pres- 
sure or backflow can be prevented. 

The Trendelenburg-negative case is one in 
which reverse flow from the deep veins into 
the superficial veins takes place through one 
or more dilated communicating veins, de- 
scribed by McPheeters as ‘“‘blowouts.” 
When the Trendelenburg test is performed in 
this group, the veins will fill rapidly when the 
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patient stands with the tourniquet pressure 
maintained. If the varices in the leg are very 
large, preliminary ligation or ligations should 
be performed at the highest demonstrable 
point of backflow and all other points of re- 
verse flow below it. In such cases a high liga- 
tion and division of the great saphenous vein 
is performed as an added measure of security. 
The sources of backflow from the deep veins 
may be more accurately ascertained by one of 
the modifications of the Trendelenburg test 


The Trendelenburg-double group comprises 
those cases in which the backflow takes place 
at the saphenofemoral junction as well as 
through one or more of the dilated communi- 
cating veins in the lower part of the limb. 
Briefly, it is a combination of the positive and 
negative types of backflow and the treatment 
obviously is high ligation and division of the 
great saphenous vein, and ligation or ligations 
in the lower part of the limb wherever back- 
flow can be demonstrated. This group makes 
up only a small percentage of the cases en- 
countered in practice. Pratt’s method is ideal 
for localization of the incompetent perforating 
veins. 

Trendelenburg nil cases are those with di- 
lated veins in the presence of competent or 
normal valves. This is the early type of case 
frequently seen with no reverse flow. These 
varices may be obliterated by simple scleros- 
ing injections. 

In performing the Trendelenburg test, the 
status of the short saphenous vein must also 
be borne in mind. One frequently sees cases 
in which reverse or backflow takes place from 
the popliteal vein into the short saphenous 
vein at the popliteal fossa. In such cases the 
same principle of treatment is applied—name- 
ly, high ligation and division of the short 
saphenous vein at its junction with the 
popliteal vein. 

The Perthes test, or Perthes’ modification 
of the Trendelenburg test, is a simple test to 
determine patency of the deep veins as well 
as their functional capacity. Theoretically, 
it should be performed in every new case be- 
fore treatment, operative or otherwise, is 
commenced. In the absence of any edema or 
previous thrombophlebitis, however, one may 
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proceed with treatment without performing 
the test. A tourniquet is applied above the 
knee with sufficient pressure to block the su- 
perficial veins only, while the patient stands 
and the veins are distended. The patient is 
instructed to walk about actively. If, with 
the tourniquet in place, the veins below it col- 
lapse (empty), then one may be certain that 
there is no serious deep vein blockage and the 
patient may be treated. On the other hand, if 
the veins become more tense and cause pain, 
deep venous occlusion must be suspected and 
conservative treatment should be given. This 
test may be performed with a tight elastic 
bandage applied to the limb to be tested from 
the toes to the knee or above it. 

Recently several workers have reported 
treating varicosities of patients with a history 
of thrombophlebitis when the acute process 
had occurred a number of years previously 
and nature has had an opportunity to estab- 
lish an adequate collateral circulation in the 
deep venous system. This attitude seems rea- 
sonable, since it is well understood that 
varicose veins are derelict veins, permitting 
reverse flow and in no conceivable manner 
functioning as normal veins in returning blood 
to the heart. The presence of edema and en- 
largement of a limb should make one sus- 
picious of an insufficient deep vein circulation 
and great caution must be exercised before 
such patients are treated. In the absence of 
edema, however, it is safe to assume that the 
deep veins are patent and functioning well 
and to proceed with treatment in such cases. 
The constant application of the Perthes test, 
or one of its modifications, should give one 
experience in eliminating those cases not suit- 
able for sclerosing therapy. In this connection 
the value of phlebography as diagnostic aid 
has been well established. 


TECHNIQUE OF INJECTIONS 


When high ligation and division were com- 
bined with injection therapy, injections were 
made soon after the operation. Large varices 
were injected with the patient in a recumbent 
position. The varices were emptied with the 
assistance of an occluder or isolated between 
tourniquets according to the method suggest- 
ed by McPheeters. Small veins were often in- 


jected with the patient in an upright posture 
as this makes the veins more prominent and 
facilitates the procedure. Usually not more 
than two or three sites were injected at the 
same time in a distance of several inches. 
After injection a firm bandage was applied, 
especially when extensive portions of the vein 
have been treated. Usually 0.5 to 2 cubic 
centimeters of the solutions were injected at 
any one time and not more than 6 cubic cen- 
timeters of the 5 per cent solution, and 10 cubic 
centimeters of the 3 per cent solution were 
used. The 1 per cent solution was reserved for 
minor varices which are usually injected with 
a fraction of a cubic centimeter. 

Altogether 327 patients were injected at the 
time when these results were compiled. These 
required a total of 2,064 injections, that is, an 
average of approximately 6 injections per pa- 
tient. At first, patients were treated whose 
veins could not be obliterated with soap so- 
lutions. These cases were treated with the 5 
per cent solution. It was soon realized that 
the 5 per cent solution, though well tolerated, 
is unnecessarily strong and I tried 3, 2, and 1 
per cent solutions and found that for most 
purposes the 3 per cent solution was the most 
satisfactory. 

RESULTS 

The criteria used in judging the effective- 
ness of the drug were as follows: The extent, 
firmness of the thrombus, and the permanency 
of the obliteration were observed and com- 
pared with results obtained either on the same 
patient or on other patients with 5 per cent 
soap solutions. The incidence of recanaliza- 
tion was recorded up to the time of compila- 
tion of these data (September, 1945) which 
covered a period of 1 to 2 years for a good pro- 
portion of the patients. Among the side ef- 
fects which often accompany sclerosing treat- 
ment the following were observed and record- 
ed: incidence of sloughing, incidence of un- 
due pain, development of cramps in the leg, 
incidence of discoloration and lumping (cos- 
metic results), and incidence of allergic phe- 
nomena such as skin eruptions or systemic re- 
actions of the anaphylactoid type. These re- 
sults are summarized in Table I. 

Extent and firmness of obliteration. The first 
observations made with sotradecol were im- 
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pressive, as even in cases in which repeated 
failures were experienced with other sclerosing 
therapy, a firm, extensive thrombus was pro- 
duced without any appreciable local reaction. 
It is believed that quite a few cases could 
have been treated with a smaller number of 
injections had an overcautious attitude not 
been necessary in view of the fact that this 
was the first experience with a new drug. 

Incidence of failure in obliteration. Failure 
occurred in 5 cases, that is, 0.24 per cent. 
These failures were probably due to the cau- 
tious approach in the application of this new 
agent since on a second injection, in which 
somewhat larger doses were used the veins 
in all of these cases were obliterated in a satis- 
factory manner. 

Recanalization. In only a fraction of the 
cases treated with sotradecol has there elapsed 
a sufficiently long period of time to allow the 
conclusion that recanalization has not oc- 
curred. In more than half the cases the time 
was not long enough to permit such conclu- 
sion. Therefore, in this communication the 
incidence of recanalization cannot be discussed 
statistically. However, it may be justifiable 
to state that so far no cases treated with sotra- 
decol were seen which have recanalized, 
whereas observation for the same period of 
time of cases treated with soap solutions 
would have revealed a substantial percentage 
of recanalizations. 

Sloughing. Sloughing occurred in only 4 in- 
stances (0.19 per cent) when veins were treat- 
ed with a larger dose or a stronger solution 
than would have been indicated in view of the 
effectiveness of the agent. Two of these cases 
were superficial skyrocket type veins which 
were treated with 3 per cent sotradecol. It 
was later found that in the treatment of such 
cases 1 per cent solution is adequate and safe. 

Pain. Pain occurred at the beginning when 
the 5 per cent solution was ysed more frequent- 
ly than after the proper dosage had been es- 
tablished. It is felt that some degree of local 
reaction goes hand in hand with good and per- 
manent obliteration and should not be regard- 
ed seriously. However, I have recorded all 
the complaints which appeared to be exces- 
sive, a total of 13 (0.63 per cent). Pain devel- 
oped always several hours after injection and 


TABLE I.—SUMMARY OF RESULTS 














Concentration—per cent I 2 3 5 Total 
Number of cases treated 33 80 173 207 | 493* 
Number of injections made 105 313 813 833 | 2064 
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*The actual total number of patients treated was 327; a number of 
these were injected with more than one concentration of sotradecol, and 
thus, are represented more than once in the total. 


lasted 3 days in 1 case. Only 1 patient 
complained of burning sensation immediately 
after injection. 

Cramps. Cramps were observed in only 2 
instances (0.1 per cent). They were of short 
duration and not nearly as severe as those 
experienced with other sclerosing agents. 

Cosmetic results. The fibrotic tissue re- 
placing the thrombotized vein was usually uni- 
form and smooth. Lumps were not observed. 
Discoloration at the site of injection is not fre- 
quent. It occurred in 4 cases (0.19 percent) and 
in 2 of these it persisted for several months. 
It is probably due to the fact that this com- 
pound, as well as the soap solutions, is hemo- 
lytic, and some of the liberated hemoglobin 
decomposes to hemochromogen and subse- 
quently to hemosiderin which is resorbed only 
slowly. Discoloration can be considerably de- 
creased by emptying the vein after the needle 
is inserted and before the injection is made. 

Skin rashes. Skin rash developed after 1 
injection (0.05 percent). Thesame patient tol- 
erated subsequent injections well and without 
symptoms. It may be noteworthy that com- 
plaints of itching were made in 6 additional 
cases but did not recur since the practice 
was adopted of dressing the site of injection 
with a dry, sterile, cotton pledget instead of 
one moistened with alcohol. All the reactions 
which might have been of allergic nature occur- 
red after the first injection with sotradecol. It 
is, therefore, believed that the reaction is not 
due to anaphylaxis and that allergy is not de- 
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veloped during the treatment with sotradecol. 
Reaction is more likely to be connected with 
its lytic, cell-destructive nature. 

Systemic reactions. The incidence of these 
was 3 cases (0.15 per cent). Two of these com- 
plained of chills a few hours after the injection. 
Both of these patients were injected subse- 
quently with the same solution without pro- 
ducing any side effects. One patient had an 
anaphylactoid attack at the time of the first 
injection with sotradecol. He had reacted sim- 
ilarly to soap injections so that the injection 
treatment of this patient had to be discon- 
tinued. 

CONCLUSION 

The sclerosing therapy of varices has its 
limitations. One reason why it has recently 
fallen in disrepute in the minds of some sur- 
geons is that the agents used were not ade- 
quate and that they had to be used in ineffec- 
tive doses to avoid grave sequelae. The experi- 
ence with sotradecol reported above indicates 
that a substantial improvement of the scler- 
osing therapy has been made possible with 
this new agent. The sodium salt of tetradecyl 
sulfate apparently has great advantages over 
the sclerosing solutions used previously inas- 
much as it is much more potent, relatively 
less toxic, and produces a less diffuse and more 
localized reaction. It is not entirely free from 
producing untoward side effects though in this 
respect, too, it is far superior to the soap-type 
sclerosing agents. 
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SUMMARY 


Sodium tetradecyl sulfate solutions were 
tested on 327 cases by 2,064 injections for their 
therapeutic efficiency in the treatment of vari- 
cose veins with and without ligation of the 
saphenous vein and tributaries. They were 
found to be two to four times more effective 
than were soap solutions. Their action ap- 
peared to be stronger and less diffuse. Side ef- 
fects such as pain, cramps, sloughing, skin 
eruptions, and systemic reactions occurred 
much less frequently than with other scleros- 
ing agents. The pharmacology of this com- 
pound was discussed in comparison with 
agents used previously. 

Nore.—Since the compilation of this report several hun- 
dred additional injections were made with essentially iden- 
tical results. Untoward side effects have been almost com 


pletely eliminated as more experience has been gained 
regarding the proper dosage. 
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THERAPY FOR SOFT TISSUE SARCOMAS 


An Experimental Study 


M. E. MAUN, M.D., F. C. JEWELL, M.D., and W. F. DUNNING, Ph.D., Detroit, Michigan 


HE choice of treatment of soft tissue 

sarcomas is one of the most trying 

problems for both the radiologist and 

the surgeon since the tumor responds 
poorly to radiation therapy and often recurs 
following surgical excision. Local recurrences 
are often ascribed to the surgeon’s failure to 
demand radical excision, and the radiologist 
may serve to defer more extensive surgical 
procedures by expectantly radiating the tumor. 
Hence physicians often apply several types 
of therapy. A search of the recent literature 
reveals little clinical or experimental data 
upon which one might critically evaluate the 
methods employed. 

Our present knowledge, gained principally 
from the clinical studies (7) indicates that 
most fibrosarcomas recur locally following ex- 
cision and often metastasize, after local re- 
currences, to the lungs. The rate of growth 
and the rapidity of recurrence (1) of a sarcoma 
were roughly proportional to the degree of 
malignancy as judged microscopically. Too, 
it has been noted that wide excision of the 
neoplasm or amputation if the mass is located 
on an extremity serves to forestall metastases. 

The classification of sarcomas of soft tissues 
is not satisfactory to most morphologists. 
Ewing regards most of the malignant tumors 
arising in soft tissues as neurosarcomas; 
others (8) fail to accept this concept and hold 
that the production of collagen indicates the 
tumor to be one developing from fibroblasts, 
if the nerves present are not forming a portion 
of the neoplasm. 

Undoubtedly the bulk of malignant tumors 
classified as sarcomas of soft tissues originate 
from fibroblasts, produce collagen, and the 
nerves present do not form an integral part of 
the new growth; thus they may be better 
classified as fibrosarcomas. 


Department of Pathology of St. Mary’s Hospital, in co-opera- 
tion with the Detroit Institute for Cancer Research. 


Physicians are often perplexed when con- 
fronted with a tumor which has been desig- 
nated a fibrosarcoma. Amputation can readily 
be recommended if a massive tumor can be 
found on an extremity, but he will hesitate to 
apply this procedure for smaller lesions that 
might be checked by it. Again the clinician 
may defer drastic measures for a small or 
seemingly localized tumor if the pathologist’s 
report indicates the tumor to be a “low grade 
malignancy.” 

To solve the dilemma there is a growing 
tendency to apply radiation therapy in vary- 
ing quantities to soft tissue sarcomas found in 
most sites. The radiologist, having been en- 
couraged by his colleagues, who are dismayed 
at radical procedures, administers palliative 
irradiation which seldom produces serious dis- 
ability and usually satisfies all concerned that 
the diseased part is receiving treatment. Per- 
haps due in part to the different opinions held 
as to the classification of soft tissue sarcomas 
and perhaps due to the sparsity of suitable 
data regarding the efficacy of various types of 
treatment, there is at present no uniform opin- 
ion held concerning the most suitable methods 
of treatment (4, 5). 

In order better to evaluate these methods, 
it would seem desirable to study the effects of 
each type of therapy applied singly to the 
same neoplasm. This is made possible by the 
use of transplanted animal tumors. By em- 
ploying spontaneous or experimentally in- 
duced neoplasms from homogeneous inbred 
animals, fragments of the same tumor may 
give rise to any desired number of uniform 
growths in other animals of the same inbred 
stock. These transplanted neoplasms, with 
one hundred per cent predictability of pro- 
gressive growth, may be treated in an environ- 
ment as similar to that of the primary host as 
the identical twin of the primary cancer pa- 
tient. The purpose of the present paper is to 
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TABLE I.—NUMBER OF TREATED AND UNTREATED RATS OF EACH EXPERIMENT, THE 
NUMBER WITH METASTASES, AND THE AVERAGE SURVIVAL PERIOD OF THOSE 
DEAD WITH TUMORS, AND THE PER CENT OF CURES 
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Amputated 7 days 1500 r units on 
7th and oth days 7 61 ° 2 2 2 71 
$337 ——— : — —— 
IV —— | 1so0or units on 7th, oth, and r1th 
159B days 10 7 67 29 7 7 7 30 
7 Untreated II II 30 14 8 2 7 ° 



































report the results obtained with such a tumor 
by several surgical and radiation techniques. 


MATERIAL 


Induced rat sarcoma 4337 was the neoplasm 
selected for these experiments. The primary 
tumor, composed of bundles and whorls of 
uniformly large, plump spindle cells, was in- 
duced by Cysticercus fasciolaris from presum- 
ably normal cells residing in the liver cyst 
wall. Jn vitro studies (6) and a history (2) of 
its growth on transplantation have been previ- 
ously published. When transplanted to the 
subcutaneous tissues, it grows rapidly, be- 
coming palpable in about 7 days, and invari- 
ably causes the death of the host in 3 to 7 
weeks. 


EXPERIMENTAL PROCEDURE 


At the beginning of the present experiments 
the tumor was in the 148th transplanted gen- 
eration. Uniform grafts weighing approxi- 
mately 2 milligrams were implanted in the 
subcutaneous tissues of the dorsal side of the 
right forefoot of the same inbred line as the 
host of the primary tumor. Surgical or radi- 
ation therapy was instituted after 7, 10, or 17 
days and an.equal number of inoculated rats 
for each experiment were maintained untreat- 
edascontrols. At necropsy the size and weight 





of the tumor mass was recorded and the super- 
ficial lymph nodes and lungs were examined 
for metastases. 

The roentgen technique used was as follows: 
100 kilovolts, 4 millimeters of aluminum filtra- 
tion, 15 milliamperes and 25 centimeters skin 
target distance. The field size depends on the 
size of the lesion, but was never more than 5 
centimeters in diameter. In experiment II, 
the rats were irradiated while under anes- 
thesia. In all subsequent experiments a lead 
lined box was used to immobilize the rats. A 
hole of sufficient size to withdraw the affected 
limb was made in one side of the container. 
The latter method facilitated the treatment of 
the lesion and excluded the remainder of the 
body from the primary beam of the x-ray as 
well as much of the scattered irradiation. 
Too, it made possible the fractionated treat- 
ment without repeated insults from anes- 
thetics. 


RESULTS 


The results are summarized briefly in Table 
I and shown graphically in Figure 1. In the 
first experiment the tumors were allowed to 
grow untreated for 17 days. At this time they 
averaged 3.0 by 2.0 by 1.5 centimeters in size 
and weighed approximately 2 grams when 
completely excised. No attempt was made to 




















To On 


7 Oe O. 


7 ~ 
TT? & & ey 


le 
he 
to 


cy 


en 
to 











MAUN et aL.: THERAPY FOR SOFT TISSUE SARCOMAS 655 


remove a margin of uninvolved tissue but the 
entire mass of the tumor was removed, the 
skin drawn over the area operated upon, and 
the opening closed with interrupted silk su- 
tures. One rat was accidentally overanesthe- 
tized but the 9 which survived all had recur- 
rent tumors. The average survival period was 
40 days compared with 31 for the controls. 
The tumors averaged 29 grams in weight at 
death compared with 36 grams for the con- 
trols. Gross superficial lymph node involve- 
ment was observed in 4 of the rats operated 
upon and 6 of the control rats. None of the 
rats operated upon and 2 of the controls 
showed gross lung metastases but microscopic 
foci were found in the lungs of 5 of those oper- 
ated upon and 7 of the control rats. The 
difference between the two groups was not 
very striking. The average difference in sur- 
vival period of 9 days in favor of the group 
operated upon would be equivalent to nearly 
a year in a man’s life and the resultant tumor 
masses were somewhat smaller in the group 
operated upon. 

In experiment II, the tumors of one group 
were surgically removed after 10 days and in 
a similar group were irradiated at the same 
time, receiving 1000 roentgen units of x-ray. 
The results were very similar to the observa- 
tions in experiment I. In the case of the group 
operated upon all of the tumors recurred and 
at the death of the host had a greater average 
weight than either the tumors of the control 
or the irradiated group. The average survival 
period for the controls was 34 days and 39 and 
40 days, respectively, for the irradiated and 
operated upon groups. All but 1 of the con- 
trols showed microscopic foci in the lungs. 
Two of those operated upon and 4 of the irra- 
diated rats showed gross lung involvement. 
The superficial lymph nodes showed micro- 
scopic involvement in 8 of the operated upon, 
9 of the irradiated, and 7 of the controls. 

In experiment ITI, the right foreleg was am- 
putated 7 days after inoculation from each of 
the rats of one group and a similar group re- 
ceived at the same time a treatment of 1500 
roentgen units of x-ray on the right forefoot. 
As a result of amputation at?this time 5 or 
50 per cent of the rats operated upon were 
completely cured. They were killed after 8 
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Fig. 1. The survival period of each rat of the several 
experiments. 


months and a thorough postmortem examina- 
tion revealed no gross involvement; too, no 
foci of involvement were discovered by micro- 
scopic examination of the lungs, superficial 
lymph nodes, and stump. In the case of the 
other 5 operated upon rats, the stump healed 
completely and showed no involvement. They 
all outlived the controls with an average sur- 
vival period of 63 days compared with 33 days 
for the untreated. At necropsy all showed 
gross involvement of the superficial lymph 
nodes of both sides and had lung metastases 
from foci which must have been established 
within the 7 days prior to the operation. 

In experiment IV, the therapeutic measures 
were also instituted on the 7th day after inocu- 
lation. In the case of the group operated upon 
the right foreleg was amputated and on the 
7th and oth succeeding day each was given 
1500 roentgen units of x-ray on the healed 
stump and the axillary lymph node region of 
the right side. The irradiated group were 
each given a course of fractionated treatments 
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of 1500 r units each on the 7th, oth, and 11th 
day after inoculation. The controls all died 
with tumors in an average of 30 days, 8 of the 
11 had gross axillary lymph node metastases 
and 7 also showed lung involvement. Seven 
of the 10 rats which received 4500 r units of 
x-ray died with large tumors in an average of 
67 days. One died on the same day as the last 
of the untreated rats and the others outlived 
them by a considerable period. Three were 
apparently cured. The 7 which died with 
tumors all had gross lymph node and lung in- 
volvement but the 3 apparent cures were 
killed after 207 days and showed no trace of 
the tumor at the site of inoculation on the foot 
or in the lungs and lymph nodes. Following 
the treatment in each case, the hair on the 
treated foot fell out, the skin became redden- 
ed, eventually broke down and was covered by 
a crusty scab. The treated feet of the 3 cures 
eventually healed but were deformed. The 
growth of the primary tumor in each of the 
other 7 was considerably retarded. 

Only 7 of the group operated upon survived 
the experimental procedure, 3 having suc- 
cumbed to an overdose of nembutal. Five 
were completely cured, and 2 died with ex- 
tensive lymph node and lung involvement. 
The 5 apparent cures were killed after 207 
days and no trace of the neoplasm was found 
in the lungs, lymph nodes, or stump. There 
were too few rats in this group to be sure that 
these results were any better than those ob- 
tained for the operated upon rats of the previ- 
ous experiment in which amputation was fol- 
lowed by no further treatment. Irradiation of 
the lymph nodes failed to control the growth 
of metastases in 2 of the treated rats. There is 
no doubt, however, that the larger, protracted, 
dose of x-ray gave better results than the 
single radiation treatment of the 2 previous 
experiments. Thirty per cent were completely 
cured and the others survived an average of 
more than 30 days longer than the controls, 
an increase in survival period equivalent to 
more than 3 years of a man’s life, 


SUMMARY 


1. Rats bearing a transplanted rapidly 
growing spindle cell sarcoma (Cysticercus in- 
duced sarcoma 4337) on the right forefoot 
received surgical and irradiation techniques. 

2. Complete surgical excision 10 or 17 days 
after inoculation was followed by a recurrence 
of the neoplasm in all cases but average sur- 
vival period was increased 6 to 9 days. 

3. Amputation of the afflicted limb 7 days 
after inoculation completely cured 50 per cent 
of the tumor bearing rats and prolonged the 
average survival period of the others which 
died from previously established lung or 
lymph node metastases by 30 days, an equiva- 
lent of 3 years of a man’s life. 

4. Local irradiation with 1000 or 1500 
roentgen units of x-ray 10 and 7 days, respec- 
tively, after inoculation prolonged the average 
survival period 5 and 17 days beyond that of 
the untreated controls but effected no cures. 

5. Irradiation with 4500 roentgen units (a 
course of treatment consisting of 1500 r units 
given on the 7th, oth, and 11th day after 
inoculation) caused complete cures of the 
tumor in 30 per cent of the treated rats and 
prolonged the average survival period of the 
remainder by more than 30 days. 

6. Local irradiation with 3000 roentgen 
units (1500 r units on the 7th and oth days) 
after amputation of the afflicted limb failed to 
control the growth of metastases established 
in the lymph nodes prior to amputation in 2 
of 7 rats. 
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TRANSTHORACIC OPERATIONS FOR NEOPLASMS OF 


THE ESOPHAGUS 


AND STOMACH 


GUNTHER W. NAGEL, M.D., F.A.C.S., and JOHN F. MENKE, M.D., San Francisco, California 


URING the past ten years a number 
of surgeons have developed a more 
or less standardized procedure for 
resecting carcinomas of the lower 

‘nd of the esophagus and cardiac end of the 
‘tomach, with re-establishment of direct con- 
inuity between the esophagus and the remain- 
ng portion of the stomach. The idea that the 
surgical treatment of the thoracic esophagus 
ind cardia of the stomach are impractical and 
xcessively dangerous procedures has been 
hallenged successfully. The old idea that the 
blood supply of the esophagus is insufficient 
to support the healing process of an anasto- 
mosis has been ruled out, and the walls of the 
esophagus have been found sturdy enough to 
hold a suture line. Contributing to the success 
of these procedures are the modern methods of 
intratracheal anesthesia and the use of penicil- 
lin and the sulfa drugs. The surgical approach 
is through the thorax to the abdominal cavity, 
which is opened by incising the diaphragm at 
the esophageal hiatus. This approach is also 
used in the treatment of benign lesions of the 
lower esophagus and stomach. 

In presenting a small group of patients on 
whom we have used the transthoracic ap- 
proach in operating on both benign and malig- 
nant lesions of the lower esophagus and upper 
stomach, we realize that a number of surgeons 
have far greater experience in this procedure 
than we have. It is their work which has 
made it possible for the general surgeon suc- 
cessfully to approach this problem. Increas- 
ing reports of single cases or small series of 
cases reported in the literature indicate that 
the general surgeon has entered this field, 
and it is our opinion that the operation has 
not yet reached the stage at which the report 
of a few additional cases is without further 
value. 


From the Department of Surgery, Stanford University Medi- 
cal School. 

Read before the meeting of The Western Surgical Association, 
Chicago, 1945. 


This report deals with our experience with 
this operation at Stanford University Hospital. 
Sixteen patients have been operated upon; 
in 7 patients with carcinoma a successful re- 
section and anastomosis was made. Five 
patients had inoperable lesions; but by free- 
ing the diaphragm around the growth, these 
patients were able to eat following operation, 
which they had been unable to do previously. 
One supected case of carcinoma which proved 
to be inflammatory was resected. This patient 
died of a cardiovascular accident the day after 
operation and was the only hospital death in 
the series. In 3 patients with megaesophagus 
an esophagogastrostomy was successfully per- 
formed. 


HISTORY 


The present method of transthoracic ap- 
proach for lesions of the esophagus and 
stomach has been the outgrowth of years of 
effort on the part of many surgeons and one in 
which development of thoracic surgery has 
played a dominant réle. The importance of 
this subject is emphasized by the frequency 
with which carcinoma of the esophagus occurs. 
Souttar gives its incidence of all malignant 
disease as from 4 to 6 per cent, and Ernst at 
from 6 to ro per cent. San Francisco statistics 
would indicate it to be on the increase; its 
incidence to all malignancies was 4.4 per cent 
from 1920 to 1923, 5.9 per cent from 1924 
to 1927, and 6.1 per cent from 1928 to 1931. 
Regarding its location in the esophagus, 
Janeway and Green found that almost 85 per 
cent of the lesions occurred in the middle and 
lower thirds of the esophagus. 

The almost total failure of radiation ther- 
apy in carcinoma of the esophagus leaves 
surgery as the only present hope of treatment. 
Against the obvious surgical difficulties of 
their location is the fact that many of these 
lesions are slow to metastasize and slow in their 
extension locally. Our present discussion 
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Fig. 1. Exposure through left interspace and crushing of 
phrenic nerve. 


deals only with cancer low in the esophagus 
and the cardia, so we shall not go into the 
manifold problems and attempted solutions 
presented by cancer higher in the esophagus. 

In 1871 Billroth first demonstrated in ani- 
mal experiments that resection of the esoph- 
agus was feasible. In 1905 Sauerbruch per- 
formed experiments on cadavers, which con- 
sisted of transthoracic mobilization of the 
lower end of the esophagus and its invagina- 
tion through the cardia into the stomach. 
At a second stage, through laparotomy, the 
stomach was opened and the invaginated por- 
tion of the esophagus removed. Ohsawa re- 
ported using this procedure in 2 cases, 1 of 
which was successful. 

Using the abdominal approach, Voelker in 
1907 and Kuemmell in 1909 resected carci- 
nomas of the cardia and performed esophago- 
gastrostomy. Henle, reported by Tiegel, was 
one of the first to use the thoracic abdominal 
approach. A laparotomy was first done and 
the stomach severed below the tumor. Es- 
ophagogastrostomy was done with a Murphy 
button. The patient died of collapse of the 
left lung. In 1937 Adams and Phemister were 
the first to operate successfully in one stage 
transthoracically, resecting a carcinoma of 
the lower esophagus and doing an esophago- 
gastrostomy. It is their technique which we 
have followed. Ochsner and DeBakey in 1938 
successfully removed a carcinoma of the cardia 
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Fig. 2. Diaphragm open and mobilization of stomach 
carried out. 


with esophagogastrostomy, performing the 
operation in two stages; laparotomy first and 
thoracotomy second. 

Garlock (7, 8, 9) has been able to resect a 
lesion and make his anastomosis cephalad to 
the aortic arch. He reports doing a Torek 
type of operation in 15 cases and an intra- 
thoracic anastomosis in 14 cases. Thirteen 
patients died, an operative mortality of 
44.8 per cent. During the past 4% years, 
he has had 14 operable cases with 5 deaths, 
an operative mortality of 35.7 per cent. 
Of the 9 surviving patients, 1 is well almost 
4 years; 1, 18 months; 1, 13 months; 1, 
7 months; and 1, 6 weeks. Four patients 
died of local recurrences or other cause; 1 in 
22 months; 2 in 1 year and 1 died 3% months 
after operation. 

Stephens reports 23 cases of cancer of the 
thoracic esophagus and upper end of th 
stomach that underwent surgical exploration 
Ten of these involved the lower end of th 
esophagus and cardiac end of the stomach 
Resection and reanastomosis was carried out 
in 5 instances. A similar procedure was don 
in 2 cases in which the tumor involved th 
esophagus only, and in a footnote he add 
3 more cases, making a total of 10 cases up t: 
1941 in which resection and direct anasto 
mosis was done. Twenty-two months afte 
resection only 1 patient remained alive of th 
original 23. 
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Fig. 3. Resection of stomach and exposure of esophagus 
-arried out. 


Phemister reports a patient with an 
esophagogastrostomy alive and well 3% 
years after operation. Sweet has recently 
reviewed 127 cases in which the transthoracic 
approach was used at the Massachusetts 
General Hospital. In 85 patients the lesion 
was in the lower esophagus or stomach. In 61 
patients a resection was done; 24 cases were 
inoperable. The mortality was 19.5 per cent; 
of the patients who survived, only 3 are alive 
and well 3 or more years after operation. 
Nevertheless, Sweet states that if after rad- 
ical surgery the patient is relieved of his ob- 
struction and can swallow again satisfactorily, 
if only for 6 months to 1 year, the operation 
should be considered worth while. Among 
other contributors in this field are Kay, 
Dorsey, and Churchill. 


PREOPERATIVE CARE 

The patients are usually elderly and in 
varying stages of starvation, making adequate 
preoperative preparation an essential for suc- 
cess. Preparation of our patients for surgery 
consisted of hydration of the patient with 
intravenous glucose and saline until a satis- 
factory urinary output was attained. Fol- 
lowing this the packed cell volume of the 
whole blood and plasma protein were de- 
termined, and if anemia or hypoproteinemia 
existed, these conditions were corrected by 
transfusions of red blood cell concentrates 








Fig. 4. Placing posterior row of sutures between stomach 
and esophagus. 


or by whole blood. The esophagus was 
washed out daily; and 24 hours prior to 
operation nothing further was allowed by 
mouth, and an indwelling Levine tube was 
placed with continuous Wangensteen suction. 
The suction was maintained through the sur- 
gical procedure. Appropriate doses of crude 
liver extract, vitamin C, and B complex vita- 
mins were given intramuscularly daily from 
admission to discharge. Twenty-four hours 
before surgery 5 grams of sodium sulfadiazine 
were given intravenously and 15,000 units of 
penicillin were administered intramuscularly 
every three hours. 


ANESTHESIA 


Intratracheal anesthesia was used in all of 
our patients. The anesthetic agent varied. 
The early patients were anesthetized with 
cyclopropane and oxygen or with ether and 
oxygen. Later cases in the series received 
ether and air as described by Neff and Mayer 
of our department of anesthesia. 


OPERATIVE PROCEDURE 

With the patient lying on the right side, 
the left pleural cavity is opened in the eighth 
or ninth interspace. At first we resected the 
ninth rib but have found this unnecessary. 
Inspection and palpation of the esophagus 
furnishes evidence as to the operability of 
that portion of the lesion lying above the 
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Fig. 5. Completing the anastomosis. 


diaphragm. If the outlook is favorable, the 
phrenic nerve is pinched to paralyze tempora- 
rily the diaphragm and the tendinous portion 
of the latter is incised above the esophagus. 
Even in those lesions which finally proved to 
be inoperable, considerable dissection and 
freeing of tissues were done before their inop- 
erability was acknowledged. In the operable 
cases the initial step is to free the stomach 
and that portion of the esophagus which is 
to be removed. One of the technically impor- 
tant steps in the operation is adequate mobil- 
ization of the stomach and, if necessary, the 
duodenum. This is essential so that the distal 
portion of the stomach can be pulled up into 
the thorax without tension. One of the first 
to point out the importance of this procedure 
in relation to lesions of the lower esophagus 
was Brun in 1913. 

Splenectomy was performed in cases in 
which tumor extensions made this necessary. 
The stomach is divided distal to the tumor 
and the end turned in with a Parker-Kerr 
stitch of chromic catgut reinforced with inter- 


rupted silk sutures. The proximal segment 
containing the lesion is turned upward for 
traction on the esophagus while the anasto- 
mosis is started. The anastomosis is made on 
the most available portion of the remaining 
stomach at the point where it seems to lie 
most naturally with a minimum of distortion 
and no tension. This point is usually on the 
anterior wall of the stomach. The esophagus 
is divided half through at the level selected for 
anastomosis above the lesion, and a posterio! 
row of interrupted silk mattress sutures is 
placed and tied before the anterior half of the 
esophagus is divided. All anastomoses wer 
done by the open technique, by using a muco 
sal rew of continuous No. oo chromic catgu' 
and two rows of interrupted silk sutures. Be 
fore closing the anastomosis, the Levine tub: 
is passed well into the stomach. An anterio 
row of interrupted silk sutures completes th 
anastomosis. 

In all of our patients the blood supply of th 
esophagus appeared to be adequate. In orde 
to avoid any unnecessary trauma to the esoph 
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agus, no clamps are used on it. The anastomo- 
sis is placed above the diaphragm and the cut 
edges of the diaphragm are sutured to the gas- 
tric wall with interrupted silk sutures in such 
manner as to relieve tension on the line of an- 
istomosis. We allow the mediastinal pleura 
over the esophagus to remain open over the 
suture line to provide free drainage into the 
pleural cavity if a leak should occur, as we 
feel that an empyema could be treated, while 
a mediastinitis could not. Before closing the 
thorax, 50,000 units of penicillin dissolved in 
50 cubic centimeters of saline is poured into 
the pleural cavity and a small mushroom 
‘atheter inserted in the tenth interspace in 
the posterior axillary line for underwater 
lrainage. The lung is then expanded and the 
-hest closed in layers with silk. During the 
procedure, the patients are supported with 
whole blood transfusions, plasma, and saline 
as indicated, the chief reliance being placed on 
whole blood. Patients are returned to the 
ward with continuous nasal oxygen, which is 
maintained as long as indicated. 


POSTOPERATIVE CARE 


In general the patients did well after oper- 
ation. Measures required to fortify the pa- 
tient’s resistance were continued. Sulfadia- 
zine and penicillin were given as long as ap- 
peared necessary. The intercostal mushroom 
catheters ceased to drain after 48 hours and 
were removed. Wangensteen suction was 
maintained through the Levine tube, which 
was removed about the fifth day. Our idea 
in continuing suction for this period was to 
prevent mechanical strain on the suture line, 
which would result from vomiting. On the 
day the tube was removed, an ounce of water 
was given each hour. Each day the quantity 
was doubled until 4 ounces were taken hourly; 
then the patient was started on small feedings 
of soft foods given 6 times daily. Later the 
diet was slowly increased to normal. The 
patients got up on the fourth or fifth day. 


POSTOPERATIVE COMPLICATIONS 


Prompt recognition of complications is es- 
sential. Our first patient did not receive pen- 
icillin therapy, and although he was dismissed 
in good condition on the twelfth postoperative 





Fig. 6. Completion of anastomosis, closure of diaphragm, 
and suture to anchor stomach to diaphragm. 


day, he returned after 1 week complaining of 
a pain in his chest. A week later an x-ray film 
revealed a pleural effusion and he was read- 
mitted for daily aspiration of the fluid and 
penicillin therapy. The fluid was found to be 
sterile. He was dismissed but returned a week 
later with shortness of breath. He was tapped 
again and pus was aspirated. A rib resection 
and tube drainage of the empyema were carried 
out and the empyema rapidly cleared up. 
Another lesson was learned from this pa- 
tient. He found that he would regurgitate 
after eating if he lay down after meals. X-ray 
studies with barium revealed no obstruction, 
so we advised him to remain upright for an 
hour after eating. He had no further trouble. 
We then advised our other patients to follow 
this procedure. It seems that when these 
patients lie down after eating, there is no 
sphincter action of the cardia and the gastric 
contents flow easily into the upper esophagus. 
One other patient developed a sterile pleural 
effusion which was cured by one aspiration. 
There has been only 1 death in this series of 
patients. In that case, the patient died of a 
coronary attack on the day after operation. 


SUMMARY AND CONCLUSIONS 


1. Thirteen patients were operated upon 
through a transthoracic approach for lesions 
of the lower esophagus and cardiac end of the 
stomach. 
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f Fig. 7. Left, Case 5. 
» Fig. 8. Case 5. 

2. Resection of the lower esophagus and 
portions of the stomach were done in 7 pa- 
tients for carcinoma. 

3. Resection was done in 1 case of sus- 
pected carcinoma which proved to be inflam- 
matory. In this case the patient died on the 
second postoperative day of a cardiovascular 
accident. This was the only hospital death in 
the series. 

4. Five patients with carcinoma were ex- 
plored and found to be inoperable. In 1 
patient, the spleen was removed; and in all, a 
varying degree of dissection was done in an 
attempt to free the growth before its inoper- 
ability was acknowledged. All of these pa- 
tients were temporarily relieved of their dys- 
phagia. In 1 case this relief lasted for 9 
months. 

5. Of the 7 patients in whom a carci- 
nomatous lesion was resected, 1 patient after 
temporary relief died in 9 months of metas- 
tases. Another was known to have metas- 
tases 6 months after operation and has not 
been heard from; this patient is presumed 
dead. Four patients are well from 6 months 
to over a year after operation. One man 11 
months following operation has gained 31 
pounds, eats regularly, and feels fine. Another 
patient is still convalescent in the hospital. 


Carcinoma of cardia of stomach extending into esophagus. 
Postoperative view showing anastomosis. 


6. On the basis of these few cases and re- 
ports in the literature, one may cautiously 
say that resection of carcinomatous lesions of 
the lower esophagus and stomach offers a 
slight hope and a measure of relief to a group 
of previously hopeless cases. 


CASE REPORTS 

Case 1. R. W., No. 232642, male, aged 46 years, 
negro, entered the hospital June 26, 1944, complain 
ing of vomiting after taking food and vomiting 
large amounts of saliva between meals for the past 6 
months. He had lost 30 pounds. X-ray studies re 
vealed a normal esophagus with stasis at the cardia 
of the stomach. The fundus contained a ragged, 
neoplastic lesion. The pylorus and duodenum wer 
normal. 

Operation: On July 12, 1944, the chest was en 
tered through the bed of the ninth rib. Upon open 
ing the diaphragm, a large tumor of the cardia an‘ 
fundus was found. It grew almost to the cardio 
esophageal junction and extended over half of th 
stomach, distally. The regional glands along th 
greater curvature were involved. The lesion was r 
sected, including a 3 centimeter margin of uni 
volved tissue, distally, and 2 centimeters of the 
esophagus. The end of the stomach was closed wit 
a layer of No. 1 chromic catgut and two layers « / 
silk mattress sutures. The esophagus was anasti - 
mosed to a separate opening on the anterior surfa: ° 
of the stomach. Sulfanilamide crystals were duste 
about the anastomosis and the diaphragm ar | 
chest were closed. A catheter was inserted for drai 
age. 
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Fig. 9. Left, Case 6. Carcinoma of lower esophagus. 
Fig. 10. Case 6. Postoperative view showing supradiaphragmatic portion of 
stomach and anastomosis. 


Subsequent course: The intercostal catheter was 
removed after 48 hours, the Levine stomach tube 
was removed on the fifth postoperative day. He 
vas dismissed on July 25, 1944. One week after dis- 
missal he developed a pleural effusion, followed 1 
week later by empyema. The empyema cleared up 
with open drainage and penicillin therapy. 

This patient was last seen March 22, 1945, when 
barium studies were done. There was very little re- 
gurgitation into the esophagus in either the prone or 
supine position. The supradiaphragmatic portion of 
the stomach appeared smaller than on previous ex- 
aminations. There was no spasm at the hiatus. The 
duodenum was normal. He felt well and ate a nor- 
mal diet. 

Microscopic diagnosis: Adenocarcinoma of the 
stomach. 

CasE 2. J. A., No. 210087, male, aged 69 years, 
white, entered the hospital August 15, 1944, com- 
plaining of difficulty in swallowing for 1 month. 
Esophagoscopy revealed a fungating, ulcerated mass 
occluding the lumen 4o centimeters down the esoph- 
agus. Barium studies showed a freely moving esoph- 
agus in the region of the tumor. Biopsy revealed 
a squamous cell carcinoma. 

On August 15, 1944, the chest was opened through 
the bed of the ninth rib and the distal esophagus ex- 
plored. A firm, nodular thickening was found in- 
volving the distal 9 centimeters of the esophagus and 
extending 3 to 4 centimeters into the cardia of the 
stomach. The diaphragm was opened anteriorly and 
a resectable lesion was found. The esophagus and 
upper third of the stomach were mobilized and the 
tumor was resected with a margin of uninvolved tis- 
sue above and below the lesion. The patient had 


been prepared for operation with penicillin and be- 
fore closing the chest, 50,000 units of penicillin were 
poured into the chest about the anastomosis. 

The recovery was uneventful. He was dismissed 
September 10, 1944, in good condition and eating a 
soft diet. He has been followed in the out-patient 
clinic and when last seen, November, 1945, he was 
having no difficulty referable to his operation and 
was eating a normal diet. He has had periodic X-ray 
studies with barium and his anastomosis has func- 
tioned well. There have been no signs of recurrence 
of his tumor. 

CasE 3. S. P., No. 235067, male, aged 52 years, 
negro, entered the hospital October 1, 1944, com- 
plaining of vomiting after eating any appreciable 
amount of food. On one occasion he vomited materi- 
al containing flecks of blood. He had lost 45 pounds. 
There was a palpable, nontender mass in his left 
upper epigastrium. Barium studies showed delay at 
the cardia and the upper half of the stomach was 
rigidly constricted into a narrow tube. The diag- 
nosis made was neoplasm of the stomach, probably 
of the linitis plastica type. 

On December 4, 1944, the ninth rib was removed 
and the chest explored. The esophagus was normal, 
but the upper half of the stomach was a thickened, 
nodular tube. Extensions of the tumor were found 
in the gastrosplenic ligament and in the region of 
the tail of the pancreas. A splenectomy and partial 
resection of the tail of the pancreas were necessary. 
After resection of the lesion, only one-third of the 
stomach remained. It was necessary to mobilize 
the first and second portions of the duodenum in order 
to approximate the end of the esophagus without 
undue tension. Before closing the chest a drain was 
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passed through the left lateral abdominal wall down 
to the region of the resected tail of the pancreas. 
After closing the diaphragm, 50,000 units of penicil- 
lin were placed in the chest and the chest was closed. 
A catheter drain was inserted through the tenth in- 
tercostal space. 

On the first postoperative day the patient’s tem- 
perature rose to 38.9, but returned to normal on the 
second day and remained normal thereafter. He 
was dismissed October 21, 1944, in good condition. 
He was followed in the out-patient clinic and got 
along well for 6 months and then began to lose 
weight. A palpable recurrence developed in his 
left upper abdomen. He left this locality at that 
time and has not been heard from since. 

Case 4. E. G., No. E41402, male, aged 69 years, 
white, entered the hospital October 10, 1944, com- 
plaining of difficulty in swallowing for 2 months. 
Barium studies revealed a neoplastic lesion of the 
cardia of the stomach, which extended over most of 
the stomach and involved the lower 3 centimeters of 
the esophagus. Diagnosis wasneoplasmof the stomach. 

On October 12, 1944, the chest was opened 
through the bed of the ninth rib, explored and the 
diaphragm opened. The whole stomach was in- 
volved with tumor and there was a direct extension 
to the liver edge and a projection to the aorta. An 
attempt was made to mobilize the lesion by remov- 
ing the spleen. By mobilizing the pancreas, an attempt 
was made to bring up a loop of jejunum to the esoph- 
agus to shunt by the stomach. This procedure was 
impossible so the case was declared inoperable and 
the diaphragm and chest were closed. 

The patient was relieved by the operation and 
was able to eat a soft diet up until about 1 week be- 
fore his death which occurred about 4 months after 
operation. 

CasE 5. E. R., No. E42470, female, aged 55 
years, white, entered the hospital December15, 1944, 
complaining of difficulty in swallowing and indi- 
gestion for 4 months. She said that food seemed to 
stick in her chest, causing severe pain, and for the 
past month liquids had the same effect. She had lost 
20 pounds. Barium studies revealed a neoplasticlesion 
involving the cardia of the stomach up to the esoph- 
agus. Diagnosis was neoplasm of the cardia of the 
stomach. 

On December 22, 1944, the chest was entered 
through the bed of the ninth rib. Upon opening the 
diaphragm, the tumor was found involving the car- 
dia and lower 2.5 centimeters of the esophagus. 
The lesion was resected, including a 2.5 centimeters 
margin of uninvolved tissue on either side of it. 
The remainder of the stomach and the esophagus 
were anastomosed. 

On the fourth postoperative day the patient com- 
plained of a tight feeling in her chest; on the sixth 
day, an x-ray was taken revealing a pleural effusion. 
Aspiration removed 800 cubic centimeters of clear, 
sterile fluid. The effusion did not reform. The 
remainder of her course in the hospital was unevent- 
ful and she was dismissed January 8, 1945. She 


lived comfortably and was able to eat satisfactorily 
until her death 9 months later. Her death was due 
to distant metastasis not involving the site of opera- 
tion. 

Pathological examination revealed squamous cell 
carcinoma. 

CasE 6. F. L., No. 43515, male, aged 72 years, 
white, entered the hospital December 18, 1944, com- 
plaining of occasional vomiting for 8 months. Food 
seemed to stick in his esophagus but by pressing on 
his throat he could stimulate vomiting and gain re- 
lief. As this condition progressed he had the sensa- 
tion that gas on his stomach prevented him from 
swallowing. Belching gave temporary relief and 
allowed food to pass for a while, but for 1 month 
before entry he was able to take only liquids. He 
had no pain. He had lost 50 pounds. Doctors who 
had seen him previously were unable to demonstrate 
an organic lesion by esophagoscopy. After admission 
esophagoscopy showed a neoplastic stenosis of the 
lower esophagus and marked dilation above the 
lesion. Biopsy revealed a squamous cell carcinoma. 

On January 5, 1945, the chest was explored and 
the lesion found in the esophagus about 2 centi- 
meters above the cardia extending upward for 4 
centimeters. The lesion was resected, removing 3 to 
4 centimeters of the cardia. The end of the esopha- 
gus was anastomosed to the stomach. 

The patient was dismissed January 24, 1945, after 
an uneventful recovery. Ten months later he was 
seen in the out-patient clinic. He was eating well 
and had gained 30 pounds. 

CasE 7. P. F., No. 238497, male, aged 62 years, 
white, entered the hospital January 25, 1945, com- 
plaining of vomiting and weight loss for 214 months. 
Food seemed to stick in his throat, followed by a 
gurgling sensation which was relieved by vomiting. 
He had lost 37 pounds. Barium studies revealed a 
mass constricting the lower esophagus and filling the 
cardia of the stomach. Esophagoscopy showed a 
lesion constricting the esophagus beginning at a 
level 33 centimeters from the upper incisor teeth 
Biopsy revealed a squamous cell carcinoma. 

On February 7, 1945, the chest was explored and 
a tumor involving the lower 8 centimeters of the 
esophagus and extending into the cardia was found. 
The mass was invading the liver by direct extension 
and secondary nodules of metastases. The case was 
declared inoperable and the chest was closed. 

The patient was relieved by the operation. H: 
could eat a soft diet and was dismissed February 16 
1945, but died 1 month later. 

CasE 8. J. S., No. 239676, male, aged 55 years 
white, entered the hospital March 7, 1945, complain 
ing of difficulty in swallowing for 6 months. He firs 
noticed that pieces of meat stuck in his throat an: 
soon started vomiting all solid food. For 1 mont 
before entry he could swallow only liquids. He ha 
lost 25 pounds. X-ray examination revealed a lesio 
of the esophagus at the level of the aortic arcl 
Esophagoscopy and biopsy showed a squamou 
cell carcinoma. 
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On March 12, 1945, the chest was explored and 
the lesion partially mobilized. It was found strong- 
ly adherent to the posterior aspect of the aorta. 
The case was inoperable and closed. 

The patient felt relieved and was able to eat a 
soft diet. He was dismissed the sixteenth day. We 
have no further follow-up. 

CasE 9. M. R., No. 240308, female, aged 64 
years, white, entered the hospital April 1, 1945, 
complaining of difficulty in swallowing for 2 months. 
At first pieces of meat seemed to stick in her throat, 
causing pain which was relieved by vomiting. Later 
she had the same trouble with soft foods. She had 
lost 15 pounds. Barium studies showed a constrict- 
ing lesion of the esophagus at the level of the aortic 
arch. Esophagoscopy revealed a neoplastic lesion 
constricting the esophagus 23 centimeters from the 
upper incisor teeth. Biopsy showed a squamous 
cell carcinoma. 

On April 6, 1945, the chest was opened, the esoph- 
agus explored and a hard, nodular tumor was found 
at the level of the arch of the aorta. It was fixed to 
the posteromedial aspect of the aorta and invading 
the lung. The case was inoperable and closed. 

On the day after operation the patient was able to 
swallow fluids and later able to eat soft foods with- 
out great difficulty. She was dismissed April 16, 
1945. Follow-up letters have not been answered. 

CasE 10. F. D., female, aged 70 years, white, 
entered the hospital April 12, 1945, complaining of 
difficulty in swallowing for 4 months. She had been 
on a liquid diet for 1 month. Esophagoscopy re- 
vealed stenosis at the lower end of the esophagus. 
A thread was passed in preparation for a dilator but 
when a French olive bougie No. 41 was passed, it 
met a very hard stricture at the cardia. Biopsy 
was done but the tissue obtained was insufficient to 
make a diagnosis. Without further attempts to 
make an exact diagnosis, surgery was advised. 

On April 25, 1945, the chest was explored. A 
thickened, firm mass was found in the esophagus 
projecting through the esophageal hiatus and extend- 
ing into the posteromedial aspect of the cardia. It 
gave the appearance and feel of an inflammatory 
mass. The lower esophagus and upper stomach were 
mobilized. The stomach was resected 8 centimeters 
below the cardia and the esophagus divided 4 centi- 
meters above the mass, and an anastomosis made. 

The patient got along well until the day after op- 
eration when she suddenly developed an acute car- 
diac attack and died within a few minutes. Post- 
mortem examination was not obtained. Pathologi- 
cal examination of the resected specimen showed 
stenosis of the esophagus by periesophageal abscess 
tissue. Multiple, small abscess cavities containing 
pus with gram positive bacilli were found. 

CasE 11. J. C., No. 239806, male, aged 43 years, 
white, entered the hospital May 13, 1945, complain- 
ing of weakness, tiredness, and some epigastric pain 
for r year. On occasions he had vomited watery fluid 
which contained streaks of blood. He had lost 30 
pounds. X-ray examination revealed a rigid, irregular 


thickening of the fundus of the stomach, extending 
down the lesser curvature almost to the incisura. 
The duodenum and esophagus were normal. Diag- 
nosis was carcinoma of the stomach. 

On May 17, 1945, the chest was entered through 
the eighth intercostal space and the diaphragm 
opened. A palpable mass was found in the stomach 
wall on the lesser curvature extending from the cardia 
to within 8 centimeters of the pyloric ring. There 
seemed to be no regional spread of the tumor. The 
distal esophagus, stomach, duodenum were mobilized 
and the lesion was resected at the end of the esopha- 
gus and at a level about 3 centimeters proximal to the 
pyloric ring. By completely mobilizing the duodenum 
it was possible to approximate the esophagus to a 
point on the prepyloric region of the stomach. The 
common bile duct was not placed under undue ten- 
sion. The Levine tube was passed well into the duo- 
denum and the diaphragm and chest were closed. 
Fifty thousand units of penicillin were placed in the 
chest and a catheter drain inserted through the ninth 
interspace. 

On the first postoperative day the patient’s tem- 
perature rose to 39.8 and he continued to run a fever. 
On the third day, he was found, by chest x-ray exam- 
ination, to have developed a bronchopneumonia on 
the right side. With continued penicillin and sulfa 
drug therapy his temperature returned to normal 
and on the seventh postoperative day his chest was 
cleared. On the ninth day a soft diet was started 
and the remainder of his course was uneventful. He 
was dismissed June 2, 1945. Since dismissal he has 
gotten along well, gained weight, and his only com- 
plaint is that he could not eat enough at one time 
to satisfy his appetite. He was last seen on August 
27, 1945. X-ray examination showed a well func- 
tioning stoma at the anastomosis. 

CasE 12. F. K., male, aged 59 years, white, 
entered the hospital July 29, 1945, complaining of 
difficulty in swallowing for 5 months. This difficul- 
ty had progressed to a point where was able to take 
only small amounts of liquids. X-ray examination 
showed a neoplastic lesion of the cardia end of the 
stomach with obstruction of the esophagus. Esoph- 
agoscopy showed an annular constriction of the 
lower esophagus. Biopsy revealed a squamous cell 
carcinoma. 

The chest was entered on August 2, 1945. The 
tumor of the stomach could be felt through the dia- 
phragm. It was large, firm, and fixed. An opening 
was made in the diaphragm in attempt to free the 
tumor but the local involvement was so extensive 
that, after some effort, the attempt was given up 
and the chest closed. 

The recovery was uneventful. The patient was 
able to swallow with greater ease and take semisolid 
food. Nine months after the operation he died. 

CasE 13. J. S., No. 246701, male, aged 63 years, 
white, entered the hospital October 26, 1945, com- 
plaining of difficulty in swallowing and burning epi- 
gastric pain for 2% months. He had no vomiting 
but was unable to eat solid food during this time 
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and had lost 30 pounds. X-ray studies revealed a 
filling defect in the lower esophagus just above the 
cardia. Esophagoscopy demonstrated a firm, par- 
tially constricting lesion low in the esophagus. 
Biopsy showed a squamous cell carcinoma. 

On November 3, 1945, the chest was explored 
through the eighth interspace, revealing a 3 centi- 
meter mass about 2 centimeters above the dia- 
phragm. The esophagus and upper stomach were 
mobilized and the lesion resected, leaving a 4 centi- 
meter margin of uninvolved tissue on either side. 
The stomach was anastomosed to the esophagus and 
the diaphragm closed about the stomach. Fifty 
thousand units of penicillin were poured into the 
chest and a catheter drain placed in the ninth inter- 
space. 

The patient’s recovery was uneventful. The chest 
catheter was removed after 48 hours; the Levine 
tube was removed on the fifth postoperative day. 
He was dismissed on November 14, 1945, in good 
condition and eating a soft diet without difficulty. 


REFERENCES 


1. Apams, W. E., and PHemister, D. B. J. Thorac. 
Surg., 1937-1938, 7: 621-632. 
2. Brrtrots, T. Arch. klin. Chir., 1871, 13: 65. 


. Dorsey, - M. 


. SwEET, RicHarp H. 


AND OBSTETRICS 


. Brun, Hans. Beitr. klin. Chir., 1913, 82: 305-338. 


CxHuRCHILL, E. D., and Sweet, R. H. Ann. Surg., 
1942, 116: 4: "366-573. 

Surg. Clin. N. America, 1944, 24: 

225-337 


. ERNST, E. C. Ann. Otol. Rhinol., 1931, 40: 870. 
. Gartock, H. J. Surg. Gyn. Obst., 1944, 78: 23-28. 
. Idem. J. Thor. Surg., 1944, 13: Nis; 480. 

. Idem. J. a Sinai Hosp. N. York, 1940-1941, 


7: 349-35 


. JANEWAY, it. H., and Green, N. W. Ann. Surg., 


IQIo, 52: 67. 


. Kay, E. B. Surg. Gyn. Obst., 1943, 76: 300-314. 
3 KUEMMELL, H. Arch. klin. ir., 1921, I17: 193. 
. Nerr, W., Parris, W., and Gunn, G. Anesthesi- 


ology, 1942, 3: 314-322. 


. OcusnER, A., and DEBakey, M. J. Thorac. Surg., 


IO: 1940-1941, 401-445. 


15. Onsawa, T. Arch. jap. Chir., 1933, 10: 605. 
. PHemisteR, D. B. J. Thorac. Surg., 1941-1942, 


II: 484-493. 


. SAUERBRUCH, F. Zbl. Chir., 1905, 32: 81. 
. Soutrar, H. S. Brit. M. J., 1934, 2: 797. 
; STEPHENS, H. B. J. Thorac. Surg., 1942, 11: 


469-483. 
Ann. Surg., 1945, 124: 
272-284. 


. Trecet, Max. Miinch. med. Wschr., 1910, 57: 896. 
. VoELtKER. Verh. Deut. Ges. Chir., 1908, 37: 126. 











38. 
g+ 


70. 
28. 


B+ 


93. 
eSl- 





VASCULAR INJURIES IN WAR 


BERT BRADFORD, Jr., M.D., Charleston, West Virginia, and M. J. MOORE, M.D., 
New York, New York 


HE observations recorded in this 
paper were made in an evacuation 
hospital during the recent European 
war. In scope, they are limited to 
injuries of the major vessels of the extremities. 

During the early months of our war expe- 
rience our attention was drawn to this group of 
casualties by the high incidence of circulatory 
gangrene following primary ligation. Sur- 
geons in other units with whom we discussed 
the subject reported results as discouraging 
as our Own. 

The realization that many of these ischemic 
extremities would go on to gangrene and am- 
putation if nothing more active than ligation 
was undertaken led some surgeons to suture 
lacerations and bridge defects with glass or 
plastic tubes. 

Among the 16,000 surgical admissions han- 
dled by our evacuation hospital unit there were 
I10, or 0.7 per cent, with injuries of the major 
peripheral arteries. There were 4, or 3.6 per 
cent, deaths in this vascular group. Amputa- 
tions were done in 46, or 42 per cent, of the 
group, 39 for circulatory gangrene, and 7 for 
gas bacillus infections superimposed on is- 
chemic extremities. Twenty-five per cent of 
our gas bacillus infections occurred in this 
group of casualties. 

In no instance was amputation undertaken 
as a primary procedure. After shock control 
these casualties were sent directly to the oper- 
ating room. It was felt that early operation 
gave the best chance of saving these extrem- 
ities. When the vessels were only ligated, 
release of tension improved whatever circula- 
tion existed. Parenthetically, we might say 
that recognizable arteriovenous fistulas with 
small penetrating wounds should not be 
handled in this manner. Ligation in such 
cases may precipitate circulatory gangrene. 
Only 2 arteriovenous fistulas were recognized 
in our hospital, but, in all likelihood, others 
became clinically evident later. 


It must be understood that in a front line 
hospital saving the patient’s life is the prime 
consideration. Many of the patients with 
vascular injuries had other major associated 
injuries which precluded extensive vascular 
repair. Again, many of these extremities ap- 
peared to be in an irreversible state on ad- 
mission. There were times when as many as 
300 patients were in the preoperative wards 
awaiting surgery. These facts will, in part, 
explain our high percentage of simple ligation 
following débridement. Active retrograde 
bleeding gave a good prognosis and in such 
cases simple ligation was the procedure of 
choice. Pertinent information is lacking on 
some cases seen early in the campaign. Later, 
a careful study was attempted in all vascular 
injuries. 

OPERATIVE PROCEDURES 


Primary ligation was carried out in 88 
cases, suture in 4 cases, suture anastomosis in 
2 cases, glass or plastic tube anastomosis in 5 
cases, débridement in 6 cases. There were 5 
cases in which no operation was undertaken. 

Ligation. Arteries that had not been com- 
pletely severed were divided before ligation. 
With few exceptions, chiefly in the arm, com- 
panion veins were divided and ligated. In 
many instances they also had been injured. 

Of 88 injuries so treated amputation was 
subsequently carried out in 27 or 30.6 per 
cent. Included in this group are 3 cases in 
which elective ligations were done at a point 
just distal to a large collateral vessel as well 
as at the point of injury. This procedure was 
recommended by Holman who has shown that 
the elimination of a blind, pulsating segment 
increases the systolic pressure in the collateral 
branches. 

Suture. Three of 4 sutured arteries were 
brachials and the extremities were viable 
when the casualties were evacuated. In the 
fourth case gangrene appeared despite arter- 
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iotomy, removal of thrombus, and repair of a 
contused femoral artery. The common caro- 
tid artery was sutured in 2 instances without 
complications but these cases are not included 
in this series. 

Suture anastomosis. Severed axillary and 
brachial arteries were anastomosed, and the 
casualties evacuated with intact extremities 
on the sixth and eleventh postoperative days, 
respectively. Unfortunately, the clinical status 
prior to operation was not recorded. 

Glass or plastic tube anastomosis. Glass or 
plastic tubing was used to bridge arterial de- 
fects in 5 cases. Two casualties, one with a 
severed femoral and the other with a severed 
popliteal artery, were evacuated with appar- 
ently viable extremities on the sixth and 
thirteenth postoperative days, respectively. 
A popliteal anastomosis and a brachial anas- 
tomosis were unsuccessful and the extremities 
were amputated. In the fifth case, a popliteal 
injury, an extensive resection of anemic leg 
muscles was done. The outcome was so 
doubtful that it has been included among the 
amputees for statistical purposes. 

Débridement. In 6 patients treated by dé- 
bridement, 2 amputations were carried out. 
Four patients with femoral injuries in which 
the extremities were clinically viable prior to 
operation were evacuated with intact ex- 
tremities. A cold extremity with a contused 
thrombosed popliteal artery progressed to 
gangrene and amputation. An extremity con- 
taining a thrombosed, lacerated brachial ar- 
tery was also amputated. 

No operation. Of the 5 patients in the 
group not operated upon, 2 died in shock 
shortly after admission. In a third, with a 
closed popliteal injury due to a displaced 
fracture amputation was carried out. A pa- 
tient with an arteriovenous fistula of the fem- 
oral artery was evacuated with a warm leg. 
A casualty with a small perforating wound of 
the thigh had the peroneal extensor muscle 
group of his leg excised before evacuation. On 
admission the foot was warm, although no 
pulse could be palpated. 


POSTOPERATIVE CARE 


Following surgery patients with vascular 
injuries were sent to an especially designated 


ward. Further observations were recorded on 
a mimeographed record by the surgeon as- 
signed to the ward. 

Measures to promote development of col- 
lateral circulation were instituted. Smoking 
was not permitted. Whiskey at 6 hour inter- 
vals was encouraged. Despite the availa- 
bility of a good brand of bourbon this thera- 
peutic endeavor was not universally acclaimed 
by the patients. The injured extremities were 
kept at a level approximately 6 inches below 
that of the heart and left exposed to room 
temperatures. 

Sympathetic blocks were done at 12 hour 
intervals in patients who exhibited signs of 
circulatory inadequacy. They were discon- 
tinued when the circulation appeared ade- 
quate or when there was a repeated lack of 
response. 

In the lumbar regions the first and second 
lumbars were blocked with 30 cubic centi- 
meters of 1 per cent novocain. When the 
arteries of the upper extremity were injured 
the stellate ganglion was blocked through an 
anterior approach with 15 cubic centimeters 
of novocain. 

It did not seem to us that paravertebral 
blocks were of great value in the treatment of 
these casualties. When soft part damage is 
extensive, collateral vessels are destroyed. 
When the main vessel is interrupted, sympa- 
thetic blocks do not aid the flow of blood to 
the periphery. In a large number of cases a 
definite increase in skin temperature could be 
elicited, but we did not feel that the same re- 
sponse occurred in the more important under- 
lying muscles. 

One might wonder why certain extremities 
were not amputated primarily if the continuity 
of the vessel was not restored. It was difficult 
to be sure of one’s clinical impression in many 
instances and we hoped blocks would benefit 
these casualties. We were also anxious to 
preserve as much extremity as possible, and 
as we were able to keep these men under ob- 
servation, awaited evidence of demarcation. 

Hematocrit and plasma protein determina- 
tions were done at frequent intervals. In an 
effort to restore blood volume, large quan- 
tities of blood and plasma were used. Peni- 
cillin and sulfadiazine were used in every case. 
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While questionable extremities were under 
observation there was very little elevation of 
temperature even among those that came to 
amputation. This fact can no doubt be at- 
tributed to chemotherapy. 

Ischemic extremities going on to gangrene 
were invariably painful. Tachycardia and an 
anemia that showed little response to trans- 
fusion were the most consistent evidences of 
toxemia. 

The duration of stay in our hospital was 
variable. Many patients with obviously vi- 
able extremities were evacuated within a day 
or two of operation. Early evacuation was at 
times necessary because of the tactical situa- 
tion. Self-addressed follow-up cards accom- 
panied all patients with vascular injuries. 
Unfortunately, all were not returned. As a 
rule, patients were held until either viability 
was established or amputation undertaken. 
We felt that casualties in whom the circula- 
tion was questionable were “nontransport- 
able.” 

In those patients without nerve injury, the 
most reliable prognostic sign was the presence 
or absence of function. Functioning muscles 
have an adequate blood supply. Increasing 
edema made the prognosis poor. We were re- 
luctant to elevate these extremities and in- 
cisions made to release tension were of no ap- 
parent value. In 4 cases of warm, edematous 
extremities in whieh incisions were made, 
avascular muscle was found. The anterior 
peroneal muscle group showed the highest 
percentage of avascular muscle. 


AMPUTATIONS 


All amputations were of the circular type 
and skin traction was applied at the time of 
operation. If infection was present, the trac- 
tion was deferred for 2 or 3 days. 

In accord with established policy, amputa- 
tions were done at the lowest possible level. 
In many patients with associated fractures, 
this meant leaving a distal free fragment. We 
have often speculated as to the usefulness of 
these stumps. Follow-ups have been lacking 
so no definite conclusion can be drawn. 

The discrepancy between the levels of vi- 
able muscles and viable skin was striking. In 
those instances in which amputation was done 


below the site of injury, viable muscle was en- 
countered several centimeters proximal to the 
level of viable skin. 

Of 170 major amputations performed by 
the unit, only 43 were done for gangrene fol- 
lowing vascular injuries, the remainder as a 
result of mutilation of the extremity. In the 
latter, amputation was done as a primary pro- 
cedure. 


RESULTS 


TABLE I.—GENERAL RESULTS 
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| = asin- | 
Viable | Amputees Pa Deaths 
Artery No. No. Per | No. Per | Me. Por | No. Per 
cent cent | cent | cent 

Femoral | 31 | ss 48i ta 451 $ 10 i, 6 
Popliteal | 24 6 25 17 #71 I 
Anterior | 
and pos- | 
terior 
tibials 8 I | 7 2 | o 
Sub- | 
clavian I 1 | 
Axillary | 6 | 3 ; 3 } 1 ° 
Brachial 40° | 35 87] § «2 ° ° 

110 61 55 46 42 7 6 4 4 





*Are included in the amputee column. 


The average periods of observation were: 
femoral 5 days, popliteal 5, anterior and pos- 
terior tibials 6, subclavian 9, axillary 7, and 
brachial 4 days. 


FEMORAL ARTERY 


There were 31 femoral injuries. Of these 15 
or 48 per cent were considered viable at the 
time of evacuation which averaged 5 days 
postoperative in this group. Amputation was 
necessary in 14 patients or 45 per cent of the 
series; gas bacillus infections occurred in 3 and 
amputation was necessary in each instance. 
There were 2 deaths. One patient had a partial 
traumatic amputation through the distal 
third of the leg and failed to respond to shock 
therapy. The second died in shock 5 .hours 
after ligation of a severed artery. 

It is significant that fractures were asso- 
ciated with 9 of the 14 patients in whom am- 
putation was done and with only 4 of the 15 
who left with intact extremities. There was, 
likewise, a predominance of severe soft part 
wounds in the former group. 
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TABLE II.—SITE OF INJURY AND THE OUTCOME 




















| Amputee 
Artery | No. Viable | No. Per 
| cent 
Common femoral | 2 ° 2 
Superficial femoral | 7 12 13 48 
Unspecified | 2 ° 





The time interval between injury and oper- 
ation averaged 24 hours with extremes of 5 
and 72 hours. 


TABLE III.—OPERATIVE PROCEDURES IN FEM- 
ORAL ARTERY INJURIES 















































Operation No. Viable a. Deaths 

Débridement 6 3 3 

Débridement and ligation ma 

(sec.) I I 
Ligationartery | « | « | |. 
Ligation artery andvein | 20 | 6 | 13 | 1 
‘Electiveligation | + | 2 | 
Suure | «2. 3 | £1 
Tube anastomosis sities | ay | 7 ' | 4 
“No operation aes: i ry - f. 4 I 





Of the débridement group of 3 cases in 2, the sur- 
geons elected not to disturb the vessels as bleeding 
had ceased. No. 6487: A severed artery was present, 
and the patient was evacuated on the third post- 
operative day with a warm foot. No. 7428: A peri- 
vascular hematoma was encountered in a cool ex- 
tremity. At evacuation on the fifth postoperative 
day the extremity was considered viable. In the 
third case, No. 12504, with a warm leg, an arterio- 
venous fistula was recognized after the débridement 
had been started. The procedure was terminated, 
and he was evacuated without complications. 

The one patient, No. 11281, in the débridement 
and secondary ligation group had a 3 day old, in- 
fected wound which was débrided on admission. 
Secondary hemorrhage occurred 4 days later and 
was controlled by local ligation of a lacerated artery. 
The extremity was warm on admission and remained 
so despite the ligation. 

In patient No. 11665, a severed artery in a warm 
extremity was ligated and a small vein laceration 
repaired. 

In one patient, No. 14755, of the elective ligation 
group, it was noted that prior to operation the ex- 
tremity was warm with a weak posterior tibial pulse. 
A lacerated artery and vein were ligated in the mid- 
thigh 23 hours after injury. There was no bleeding 
from the distal segment. Following the suggestion of 
Holman the superficial femoral was ligated just distal 
to the profunda femoris in order to eliminate the 


blind distal segment and to increase the systolic 
pressure in the profunda. When the casualty was 
evacuated on the fourth postoperative day his leg 
was warm and functioning. In view of the palpable 
pulse preoperatively, it is difficult to understand 
why retrograde bleeding was not obtained unless the 
surgeon failed to dislodge all the clot from the distal 
end of the vessel. 

Suture was done in 1 patient, No. 14706. A con- 
tused, nonpulsating artery was incised 15 hours 
after injury and a clot was removed. After repair of 
the arteriotomy; the circulation was not maintained 
and gangrene followed. 

In patient No. 13140, operation was begun 11 
hours after injury in a cool extremity with absent 
dorsalis pedis and posterior tibial pulsations. A glass 
tube was inserted in a 4.5 centimeter defect of the 
artery in the midthigh, active retrograde bleeding 
was present, and an intact femoral vein was pre- 
served. On evacuation 6 days after operation the 
extremity was cool but function was good. 

No operation was performed in 3 cases. No. 4207 
failed to respond to shock therapy on admission. 
No. 7256, a clinically recognizable arteriovenous 
fistula in a small perforating wound of midthigh, was 
watched for 3 days and then evacuated with a warm 
leg and palpable pulse. No. 14764 had a small per- 
forating wound in the proximal third of the thigh 
and a warm, pulseless foot. Because of edema, in- 
cisions were made in the lateral aspects of the calf 
5 days after injury. The extensor muscles of the leg 
were found to be avascular and were excised. The 
flexor group of muscles was intact when he was 
evacuated ro days after injury. 


POPLITEAL ARTERY 


There were a total of 24 patients with pop- 
liteal injuries. Of these, 6 were evacuated 
with intact extremities and were observed for 
an average of 5 days. In 17, 71 per cent, am- 
putation was carried out. One amputation 
was done for a gas bacillus infection in an 
ischemic extremity. There were 2 deaths; a 
casualty admitted in irreversible shock was 
not operated upon. The second died of a toxic 
nephrosis 3 days after amputation. 

Fractures were associated with 10 of the 15 
cases that came to amputation and with only 
1 of the viable extremities. Soft part damage 
was described as severe in 13 of the amputa- 
tions. 

The average interval from injury to opera- 
tion was 20 hours in 22 cases with extremes of 
3 and 72 hours. 


Ligation was done in 2 cases. Two of 4 viable ex- 
tremities had adequate collateral circulations on ad- 
mission. There is no preoperative description of the 
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other 2 but it is presumed that they did also. On the 
other hand, the amputees on whom there is a preop- 
erative description invariably had avascular extrem- 
ities before operation. 

Elective ligation was carried out in 2 cases. No. 
11666: On admission the leg was cool and pulseless. 
Operation was started 5 hours after injury. Soft 
part damage was slight. A lacerated artery was di- 
vided and ligated. Pulsatile bleeding came from the 
distal end. Because of the active retrograde bleed- 
ing the vein was left intact. The superficial femoral 
was then divided and ligated 1 centimeter distal to 
the profunda. When the casualty was evacuated 6 
days after operation he had a foot drop, warm foot, 
and active plantar flexion. 

No. 11755: On admission the leg was cold and 
pulseless. At operation 14 hours after injury a sev- 
ered artery and vein were ligated. Soft part dam- 
age was severe. The superficial femoral artery was 
ligated as in the previous case. The extremity was 
disarticulated at the knee on the fifth postopera- 
tive day. 

Tube anastomosis was done in 3 cases. No. 
12052: On admission the leg was cold, pulseless, and 
motionless. At operation 13 hours after injury, soft 
part damage was moderate and the artery and vein 
were severed. A plastic tube was used to bridge a 5 
centimeter gap in the artery and the vein was ligated. 
Because of tense enlargement of the leg incisions 
were made along the lateral aspects of the calf. 
Heparinization was started 12 hours after operation 
and discontinued after 15 hours because of excessive 
bleeding from the wounds. Due to misinterpreta- 
tion of the tests for clotting time, the latter got be- 
yond desirable limits. The postoperative course was 
stormy with mild generalized edema and extensive 
swelling of the affected extremity. A hematoma was 
evacuated from the wound. On the eighth day he 
had a pulmonary infarct and the common femoral 
vein was divided and ligated on the injured side. 
Over the entire period the leg remained warm, but 
the casualty was obviously toxic. On theseventeenth 
postoperative day a supracondylar amputation was 
done. The musculature of the leg was necrotic and 
the lumen of the artery about the tube had been 
obliterated by clot. 

No. 12847: On admission the leg was cold and 
pulseless. At operation 24 hours after injury the 
artery was found severed, vein intact, and soft part 
damage moderate. Bleeding from the distal end of 
the vessel was scant. A glass tube was placed in the 
defect in the artery, and the vein was left intact. 
Seven days after operation an arteriogram was 
made; the dye went no further than the tube. The 
tube was removed on the sixth postoperative day 
and avascular portions of soleus and gastrocnemius 
were found and excised. Twelve days after opera- 
tion the patient was evacuated with a warm, mobile 
foot. 

No. 14765: Preoperatively the leg was warm and 
pulseless. At operation 17 hours after injury a lac- 
erated artery and vein were found with moderate 


TABLE IV.—OPERATIVE PROCEDURES IN 
POPLITEAL ARTERY INJURIES 


























Operation | No. l Viable Amputee 
Ligation artery bab: tee * | oa “a  - 7 
Ligation artery and vein men a ry | = oa _ 
Elective ligation RTS! [sie 2 | ae 1 — - 
‘Tubeanastomosis = | 3 | « | 2 
Ligation vein at es : | - ae 
No operation Ve w at ‘ ° - : “_ 








soft part damage. Bleeding from the distal segment 
was described as scant. The vein was divided and 
ligated. After division of the artery, a glass tube was 
inserted between the retracted ends. Because of 
edema, incisions were made along the lateral aspects 
of the calf on the third postoperative day. Necrotic 
soleus and extensor muscles were excised. Eight 
days posttrauma the foot was cold though evidence 
of gangrenous changes had not appeared. The out- 
look in this case was so poor that for statistical 
purposes it has been included among the amputa- 
tions. 

Ligation of the vein was done in patient No: 9530. 
A contused, thrombosed artery in a clinically avas- 
cular extremity was merely inspected and its com- 
panion vein ligated. Disarticulation followed. 

No operation was done in 2 cases. Patient No. 
1074 was admitted in irreversible shock. 

No. 11848: A patient with a closed 4 day old, 
comminuted fracture of the distal end of the femur 
with posterior displacement was admitted with a 
gangrenous leg. Amputation was done through the 
fracture site after awaiting demarcation. 


ANTERIOR AND POSTERIOR TIBIAL ARTERIES 


We have included patients with concomit- 
tant injuries of these vessels in the series. 
There were 8, and 7 required amputation. In 
our experience isolated injuries of either artery 
were without incident. Associated fractures 
were present in 7 cases and soft part damage 
was severe in all cases. The condition of the 
extremity on admission was described in 5 
cases as cold and pulseless. All were débrided, 
ligated, and immobilized in bivalved plaster 
encasements. Gas bacillus infection devel- 
oped in 2 extremities and led to amputation in 
each instance. These patients received an 
average of 4 sympathetic blocks. 

In the light of our experience, primary am- 
putation may well have been the treatment of 
choice in some of these cases. It certainly 
would have been had we been unable to keep 
these men under observation. 
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AXILLARY ARTERY 


There were 6 patients with severed axillary 
arteries in the group. The injury was localized 
to the third portion in 5 of the 6. In 1 the site 
was not specified. Amputation was necessary 
in 3 cases. Gas bacillus infection developed in 
1 case. The process was confined to the biceps 
and was controlled by muscle excision. The 
extremity went on to extensive circulatory 
gangrene. 

No. 10264: A severed artery was débrided and 
anastomosed with No. oooo silk. The preoperative 
status of the extremity was not recorded. While it 
was warm at evacuation on the sixth day, a periph- 
eral pulse was never palpable. Under the circum- 
stances the result cannot be ascribed to the method. 


BRACHIAL ARTERY 


There were 40 brachial injuries with no 
deaths. In all but 2 cases the injury was distal 
to the profunda branch. In 5 cases amputa- 
tion was done for circulatory gangrene. There 
were no gas bacillus infections. Thirty-seven 
per cent of the group had associated fractures 
whereas fractures were present in all the 
amputations. The time interval between in- 
jury and operation was 16 hours and was 
slightly less among those patients who came 
to amputation. 


TABLE V.—OPERATIVE PROCEDURES IN BRA- 
CHIAL ARTERY INJURIES 









































No. Viable Amputee 
Ligation artery 7 17 15 2 
‘Ligation artery and vein 17 16 I 
‘Suture 3 3 
Anastomosis (suture) y 1 r 
Débridement pens: I G I 
‘Tube anastomosis | ; 








Ligation was carried out in 34 cases. Ligation of 
the companion vein or veins has long been considered 
a factor in diminishing the incidence of circulatory 
gangrene. The difference between ligation and non- 
ligation is not appreciable in this series. Makins 
reports a series of brachial artery injuries treated by 
ligation. Of 17 cases in which the artery alone was 
ligated, 6 developed gangrene. In 7 cases artery and 
vein were ligated and only 1 became gangrenous. 
However, it must be pointed out that the two series 
are not strictly comparable in that Makins’ includes 
late ligations for secondary hemorrhage, arterial 
aneurysms, and arteriovenous fistulas. 


The 3 patients treated by suture were evacuated 
with mobile extremities. One case is particularly 
worth noting. This patient on admission had a cold 
and pulseless hand. Operation was done 12 hours 
after injury. A laceration of the brachial artery 
proximal to the profundus was found and sutured. 
There was an associated compound fracture of the 
humerus. Patient received 5 stellate blocks follow- 
ing surgery and relaxing incisions carried out in 
forearm due to the tenseness of the tissues. He was 
evacuated 4 days following surgery with a Volk- 
mann’s ischemic paralysis but with an apparently 
viable limb. No. 9158: The suture anastomosis is 
unfortunately lacking a preoperative description. 

Tube anastomosis was done in 1 case. Patient 
No. 12850 had a shell fragment wound of the prox- 
imal third of the arm with extensive soft part dam- 
age, fracture, severed artery, vein, and nerves. The 
extremity was cold and pulseless. At operation 22 
hours after injury the vein was ligated and a glass 
tube was inserted in the arterial defect. A weak 
radial pulse was present for 2 days. Then the circu- 
lation failed, gangrene appeared, and a supracondy- 
lar amputation was done on the fourth day. The 
blood supply to this stump was inadequate, infection 
developed, and reamputation through the fracture 
site was necessary. Collateral vessels were no doubt 
destroyed at the time of injury and, when the tube 
clotted, the blood supply ceased. 

A brief summary of the 5 amputees is worth 
noting (Table V). No. 3545 was admitted with a 
wound to the elbow, resulting from a rifle bullet. 
The hand was cold and pulseless. There was also an 
associated fracture of the lower humerus and a pen- 
etrating wound of the chest. Ligation of the artery 
was done 12 hours after injury. Dry gangrene of the 
distal phalanges developed and amputation was 
carried out on the fifteenth postoperative day. A 
supracondylar amputation was done tro days later 
because of circulatory gangrene. 

No. 3553 was admitted with a machine gun wound 
of the elbow associated with fracture of the humerus. 
A tourniquet had been in place for 5 hours. Marked 
edema and mottling of the extremity were noted. 
The limb was cold and pulseless. The artery was 
found, severed, and was ligated. Patient was evac- 
uated 1 week later with dry gangrene of the digits. 
It is assumed that amputation of the digits was done 
later. 

No. 7153 was operated upon in another evacua- 
tion hospital and a ligation of the brachial artery 
and vein done. There was an associated fractured 
humerus and injuries to the median and ulnar nerves. 
Circulatory gangrene was evident on admission to 
our hospital 4 days later and an amputation through 
the fracture site was carried out. 

No. 10283 had a bullet wound of midarm with a 
cold and pulseless extremity on admission. There 
was no evidence of bleeding. An associated fracture 
was present. Débridement was done and no surgery 
of the vessels was attempted. Patient was given the 
usual postoperative treatment with stellate blocks 
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Amputation through the lower arm was carried out 
several days later as a result of circulatory gangrene. 
We do not feel that the initial procedure in this 
case was justified. The underlying pathology re- 
garding the artery in this particular case was not 
noted. We believe that some type of arterial surgery 
should be done in every case of arterial injury. 

No. 12850 suffered a shell fragment wound of the 
upper arm associated with extensive soft tissue dam- 
age which included injury to all three major nerves. 
There was an associated fracture. Hand was cold 
and pulseless on admission. A glass tube was in- 
serted into the severed end of the artery and the 
vein was ligated (also severed). Supracondylar am- 
putation was done 4 days later. Leucopenia devel- 
oped on the sixth postoperative day as a result of 
sulfadiazine which was discontinued. On this eighth 
postoperative day, a second amputation was neces- 
sary through the fracture site as a result of circula- 
tory gangrene in the stump with extensive infection. 
The glass tube was clotted when removed at the last 
procedure, but a weak radial pulse was present for 2 
days following its insertion. No heparin was avail- 
able for use at this time. 


We thought it would be of interest to com- 
pare our results with another series of primary 
ligations as the majority of our cases were 
treated by primary ligation. From Makins’ 
book on gunshot injuries of arteries written 
after the last war we have extracted a few 
figures. He has presented his statistics in 
terms of the number of cases of gangrene 
rather than as amputations. Where ampu- 
tations were recorded they approximated the 
instances of gangrene. We have expressed 
the failures in our series as amputations. 


TABLE VI.—COMPARISON OF RESULTS OF 
MAKINS AND AUTHORS 























Gan- Ampu- 
Artery No. grene No. tations 
No. Per No. Per 
rt ; cent cent 
Superficial femoral 43 Ir 25.6 21 13 62 
Popliteal 28 8 28.5 16 12 75 
Axillary 4 ° | 6 3 50 
Brachial 5 3 | 34 3 














The figures reproduced from Makins’ text 
are extracts from a larger series of ligations. 
Primary ligation during the First World War 
was apparently reserved for patients who were 


bleeding when admitted to a hospital installa- 
tion. The majority of ligations were done at a 
later date for complications—secondary hem- 
orrhage, arterial aneurysms, and arteriove- 
nous fistulas. 


CONCLUSIONS 


1. A careful study of major peripheral vas- 
cular injuries is presented. 

2. Our results of vascular injuries have been 
disappointing. Forty-two per cent developed 
circulatory gangrene which necessitated am- 
putation before evacuation. We feel confident 
that amputation was carried out later on a few 
that apparently had viable limbs upon release 
from our hospital. Popliteal injuries espe- 
cially carry a very poor prognosis. 

3. We were not impressed with paraverte- 
bral sympathetic blocks in the treatment of 
these cases. 

4. Severe associated soft tissue and bone 
damage increase the incidence of circulatory 
gangrene. 

5. Saving of the patient’s life should be the 
primary consideration in the plan of treat- 
ment. Long and tedious operative procedures 
are usually contraindicated in these cases as a 
result of the poor general condition of the 
patient. 

6. The time interval between injury and 
operation is a major factor in the poor results 
obtained with intubation. 

7. Gas gangrene was not an uncommon 
complication in vascular injuries and prac- 
tically all resulted in amputation. 

8. Skin temperatures and sensation are fre- 
quently misleading in judging viability of a 
limb. Active retrograde bleeding and motion 
of the toes or fingers are usually good prog- 
nostic signs, but not infallible. An elevated 
pulse rate and an anemia that showed no ap- 
preciable response to transfusion were almost 
constant findings in nonviable extremities. 
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MALARIA AND TRANSFUSIONS 


INCE the beginning there have been 
many hazards connected with the 
transfusion of blood. In the past, most 

of these have been considered in connection 
with the mechanics of the operation, the pyro- 
genic properties of the anticoagulant, the 
transmission of syphilis and the presence of 
isohemagglutinins. With the discovery of the 
Rh factor other hazards have been recognized, 
and more recently the possibilities of transmis- 
sion of infectious hepatitis and malaria have 
received the attention of physicians. 

The possibility of the inoculation of a pa- 
tient accidentally with malaria as a result of 
blood transfusion has always been present in 
those countries and parts of countries in which 
malaria has been endemic. That the accident 
has happened, perhaps frequently, under such 
conditions, may be accepted without resort to 
the literature. On the other hand, a search of 
the literature will not reveal anywhere near 
the number of instances which must have oc- 


curred. This is natural; to many it would be 
like ‘“‘washing one’s linen in public” to publish 
such cases, and usually one finds only those 
reported in which the accident has occurred 
in the practice of another. 

The deliberate transfer of malaria to per- 
sons suffering from general paresis is simply 
and readily accomplished by injecting small 
amounts of blood intramuscularly, subcutane- 
ously or intravenously. It is interesting to 
note in passing that malaria produced by such 
methods, if the organism be Plasmodium vi- 
vax, is usually not severe and is readily con- 
trolled by moderate dosage of antimalarial 
drugs. Furthermore, relapses are rare. Even 
in approved hospitals, where such therapy is 
regularly carried out, the accidental trans- 
mission of malaria to some other patient, by 
the use of an unsterilized needle or syringe, 
has been observed, sometimes with most em- 
barrassing results. 

The more common accidental inoculation of 
plasmodia among addicts of drugs has been 
known for many years. These unfortunates, 
not knowing nor caring anything about sterile 
technique, frequently spread malaria among 
themselves by the use of common syringes, 
drug spoons and pipets. Even cities as far out 
of the normal malarial zone as New York 
annually record a number of cases of this 
bizarre phenomenon. 

In spite of the fact that as a rule only a 
small percentage of cases is reported in which 
malaria is accidentally transmitted to the re- 
cipient of a transfusion, nevertheless one can 
find a number of recorded instances. Wright, 
after a review of the situation in 1938, re- 
ported this accident in thirty-eight instances. 
This group does not include fifty-four cases 
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reported by Wang and Lee in 1936, which oc- 
curred in 3,700 transfusions over a ten year pe- 
riod. These cases, together with another forty- 
five reported by Thoroughman, occurred 
in China, where malaria is endemic, but occa- 
sionally a few cases have been reported from 
regions where it is not endemic. 

The recent report by Teasley focuses sharp 
attention on this hazard. The accident oc- 
curred in Minnesota during the winter and 
the patient was a man injured in a traffic acci- 
dent who had not been outside the state. He 
had been previously transfused with blood 
from an ex-serviceman who had had several 
attacks of malaria contracted in the South 
Pacific area. Usually in such cases the symp- 
toms begin in from eight to twenty-eight days, 
and the diagnosis is usually missed by the 
physician because he is not thinking of the 
possibility. Before the return of the ex-ser- 
vicemen and women and the host of other 
personnel who found their way by one means 
or another into the area of the world invaded 
by war and in which malaria was endemic, 
malaria was known to most practitioners in 
northern states only as a textbook entity. 

There are now a large number of persons, 
scattered throughout the United States, who 
harbor plasmodia in their blood and physicians 
fairly commonly see persons having their first 
attack after discontinuing suppressive treat- 
ment, or during one of their relapses. It is 
therefore obvious that some of these persons 
used as donors, may be capable of transmit- 
ting malaria, if he or she has been previously 
exposed to the bite of an-infected anopheline 
mosquito. 

Much study has been made of means of pre- 
venting the transmission of malaria by trans- 
fusion and it has been fairly well established 
that the parasite does not live long in drawn 
blood kept at body temperature, perhaps no 
longer than forty-eight hours. If blood is 


stored at between 4 and 6 degrees C., it may be 
considered safe after seven days. There are as 
yet no antiseptics known, which when added 
to the blood may be relied on to sterilize it and 
at the same time not be harmful to the blood 
itself. 

A number of rules have been proposed to 
safeguard the patient being transfused. Some 
physicians believe that no person should be 
used as a donor if he has a history of malaria 
within fifteen years. Such a rule appears to be 
needlessly stringent and would preclude the 
possibility of finding enough donors to furnish 
the necessary blood for emergency use in some 
countries or sections of the country. On the 
other hand, there are those experienced ma- 
lariologists who believe little or no attention 
should be paid to the donor with respect to his 
history of malaria. They point out that if the 
physician bears the matter in mind and notes 
signs and symptoms of malaria in his patient 
after transfusion, he should suspect malaria, 
examine the blood and, if it is positive, treat 
the patient accordingly. Such cases are easily 
controlled and there is rarely a relapse. To a 
physician more familiar with the possibilities 
of legal action than with malaria, such advice 
appears a bit naive. To such a one, the follow- 
ing rules will perhaps be more satisfactory: 
(1) If the prospective donor has been in a 
malarious area and has had an attack of ma- 
laria, he should not be used as a donor for at 
least two years after leaving the zone, pro- 
vided that he discontinued suppressive treat- 
ment (atabrine or quinine) then and has not 
had any recurrences of malaria for at least two 
years prior to his donation. Before donation a 
thick smear should be examined and found to 
be negative. (2) If the prospective donor has 
been in a malarious area and has not had any 
attack of malaria and for the past year has not 
taken any suppressive treatment, he may be 
used provided a thick smear does not reveal 
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any parasites. The history of undiagnosed 
fever or a history which is questionable should 
provide the motive for the application of the 
first rule. 

These rules will not absolutely prevent the 
occasional transmission of malaria by trans- 
fusion, but transfusions, like all operative pro- 
cedures, carry some risks, and if the indica- 
tions are for the administration of whole blood 
then this small risk must be assumed. The 


important thing is for the physician to be cog- 
nizant of the possibility of malaria following 
transfusions and to be prepared to diagnose 
and treat the disease. Under these circum- 
stances, and with the application of the rules 
set forth, one may proceed with blood trans- 
fusions without any more real hazard than 
existed before. the return of the men and 
women from other parts of the world. 
T. B. Macatu. 
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THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


N outstanding contribution to dental and medi- 
cal literature has been written by Dr. Burket.! 
The author, well qualified to compile this treat- 
ise, “discusses the many important relationships be- 
tween oral and systemic disease’”’ and encourages “‘a 
more universal and intimate co-operation between 
medical and dental practitioners,’ so that better 
health service is afforded the patient. Careful study 
of the material in this book will definitely impress up- 
on the oral and dental surgeon that his obligation is 
more than the busy devotion to the mechanical as- 
pect of his profession and will compel a renewal of 
his interests in the correlated subjects studied in his 
undergraduate years. The rewards will be great, for 
a wider horizon will appear, and his daily practice 
will be a constant stimulus rather than something 
that can become a distasteful chore. 

To the medical man too there is offered food for 
thought. Too often his appreciation of the impor- 
tance of the oral cavity is indifferent. Dr. Burket 
takes up this problem with understanding authority, 
and his outspoken pleas for a more lively effort in 
mutual appreciation and co-operation are timely and 
compelling. 

The subject matter is well organized and very in- 
clusive. Eleven sections are devoted to the different 
aspects of oral disease. Section 1 deals with medical- 
dental relations and the discussion of this important 
subject is complete. The value of histories and ade- 
quate examinations is stressed. Laboratory methods 
are included in sufficient detail to enlighten the 
earnest dental student and to help in the evaluation 
of reports. 

Section 2 deals with the fusospirochetal infections 
which have become increasingly common and which 
are so often baffling in treatment. One of the chap- 
ters in this section deals with metallic poisoning and 
inflammatory reactions traced to dental materials. 

No treatise on oral medicine would be complete 
without consideration of allergic manifestations, and 
this chapter is well done. That revealing and unruly 
organ, the tongue, is given first consideration in 
Chapter VIII of Section 3, an important and valuable 
chapter. 

Dermatological lesions are always of acute interest 
to one attempting to make a diagnosis of oral lesions 
and forty pages are devoted to the dermatoses. 

Section 4 discusses disease by systems. One hun- 
dred and seventy pages are devoted to a splendid 


1ORAL a‘. Y Dracnosts, TREATMENT. By Lester W. Burket, 
D.D.S., With a section on Orat Aspects or AVIATION MEDICINE 
by Major MWwin Goldhush, D.D.S., M.S., A.U.S. Philadelphia, London, 
Montreal: J. B. Lippincott Co., 1946. 


résumé and evaluation of systemic disease. Sections 
dealing with nutritional deficiencies and diseases of 
metabolism, diseases of the blood and blood forming 
organs, syphilis, and the infectious granulomas 
follow. 

Section 8 is devoted to the time honored subject, 
focal infection. It is an interesting, fair, and inclusive 
evaluation of the whole question. Of especial interest 
also are the discussions of oral pediatrics and gero- 
dontics. 

This entire volume represents a thorough and pains- 
taking effort and is written with imagination. It is 
modern and designed to awaken both dentists and 
physicians to the need for more knowledge of a field 
too often neglected. 

In the main, the illustrations are appropriate and 
satisfactory. Section 1o is devoted entirely to a col- 
ored atlas. The charts are graphic and valuable, and 
the regional diagnostic index is a distinct addition. 

The bibliography is excellent and revealing to the 
casual reader. 

Every oral surgeon will welcome the opportunity 
to consult and study this book, and undergraduates 
can use it profitably as a text. 

FREDERICK W. MERRIFIELD. 


N 1930, the W. B. Saunders Company published a 
textbook of gynecology by Dr. Arthur H. Curtis. 
This first edition expressed the personal opinions of 
the author on most gynecological subjects. It was 
carefully planned and reflected the rich clinical ex- 
perience of a master clinician and teacher. Since that 
time, in four later editions, the Textbook of Gynecol- 
ogy” has been kept up to date and has become more 
comprehensive. The most recent edition, as is true of 
those which preceded it, is divided into sections 
wherein the various subjects are completely covered. 
The text is agreeably readable and the numerous ex- 
cellent photographs, photomicrographs and drawings 
(many of them by Tom Jones) add a great deal to 
the value of the book. 

The first section, of which the coauthor is Barry J. 
Anson, deals with the anatomy of the female pelvis 
and perineum. In its preparation, the authors appar- 
ently employed painstaking care and accurate knowl- 
edge, similar to that which is so necessary for proper 
handling of surgical conditions in the region. The sec- 
tion, an excellent monograph, is illustrated by many 
new and original drawings. 

Several sections deal with physiology relative to 
the genitalia in the various ages in a woman’s life and 
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a sane appraisal of the value of hormones and of 
relevant knowledge of endocrinology is outlined. 

The section on infections is complete and reflects 
the great interest and original work of the author in 
this field. In the chapters on chemotherapy, fever 
therapy and surgery are presented the latest ad- 
vances in treatment of the various types of infections. 

Sections dealing with benign and malignant tu- 

mors which are found in the various genital organs, as 
well as sections which have to do with all pathologic 
conditions that result from childbirth, are complete 
and indications for surgical treatment are clearly ex- 
plained. Sterility, leucorrhea, pruritus vulvae, vagin- 
ismus, and so on are thoroughly considered and ra- 
tional treatment is outlined. 
. The extensive and up-to-date bibliography which 
follows each chapter constitutes evidence of the 
months of careful planning and fact gathering that 
were expended on the work. 

This excellent book of 718 pages is clear and thor- 
ough. It is recommended not only for the student and 
interne but for the general surgeon and the gyne- 
cologist. J. C. Masson. 


[ JEDICATED to the memory of George Brown, 
whose untimely death in 1935 has been deeply 
mourned by those who knew his pioneering activities 
and were ever exposed to his dynamic personality, 
Peripheral Vascular Diseases! is a monumental piece 
of work. The authors, Dr. Brown’s former associates, 
have written a large volume, unquestionably the 
most extensive and the most up-to-date presentation 
of the subject. Although equipped with an excellent 
bibliography, the monograph essentially represents 
the practice of the Mayo Clinic, with a critical ap- 
praisal of methods practiced elsewhere. In 31 chap- 
ters profusely illustrated the authors have fully 
covered the field. They have purposely omitted the 
discussion of hypertension, a subject which truly 
needs separate treatment: the technique of sympa- 
thectomy, also, is not discussed, although other sur- 
gical procedures such as vein ligation, amputation, 
embolectomy, the treatment of arteriovenous fistu- 
las, skin grafting, and the surgical treatment of lym- 
phedema are fully described. Since frequent reference 
is made in the text to the indications for and value of 
sympathectomy in peripheral vascular disease it is to 
be hoped that in future editions the authors may re- 
consider this purposeful omission. 

Some of the chapters are truly gems of excellent 
organization, lucid style, and clear presentation. 
Such are the discussions on capillary microscopy, on 
the sweating mechanism, on arteriosclerosis, on 
thromboangiitis obliterans. Others, while containing 
valuable data and obviously reflecting vast personal 
experience, are loosely organized, repetitious, and 
could be profitably shortened. All in all, a happy 
medium has been found between a didactic textbook 


IPERIPHERAL VASCULAR DISEASES. By Edger V. Allen, B.S., M.A., 
M.D., M.S., Nelson W. Barker, B.A., M.D., M.S., and Edgar A. Hines, 
Jr., M.D., B.S., M.A., M.S. with associates in the Mayo Clinic and Mayo 
Foundation Philadelphia, London: W. B. Saunders Co., 1946. 
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for students and a postgraduate course of instruction 
for the medical practitioner. For the surgeon inter- 
ested in peripheral vascular disease this is material 
which he cannot afford to miss. Gerza DE TAKATs. 


REARING a long interval in which there have 
been no weighty additions to the list of textbooks 
of embryology written in the English language, first 
an Anglo-American contribution (Hamilton, Boyd 
and Mossman) and then an American volume? ap- 
pear in quick succession. Professor Patten’s book 
has been in preparation for more than a decade, and 
its appearance has been awaited with pleasurable 
anticipation since his skillful handling of simpler col- 
lege texts on the development of the chick and pig 
left no doubt that a more pretentious volume on man 
would bring a fresh treatment to an old subject anda 
mature management of material that is inherently 
difficult to present clearly. 

It is a commonplace, but worth re-emphasizing, 
that embryology deals with processes occurring both 
in time and in space. It is the sort of thing for which 
a stereoscopic motion picture provides the only the- 
oretically perfect medium of presentation; the diff- 
culties faced by the textbook writer can be appre- 
ciated by anyone who will attempt to write simple 
and clear directions for tying a bow knot. Professor 
Patten’s long pedagogical experience has guided him 
into ways of presentation which find an outlet in this 
text. His gift of clear, forceful expression and a 
showmanlike handling of illustrations are at their 
best in this well balanced product. 

There are certain things that this book does not at- 
tempt to cover, such as genetic considerations, com- 
parative embryology, experimental embryology and 
various aspects of general embryology. Laboratory 
aid is omitted, except that some stages of pig embryos 
are included for comparison in a chapter on “Early 
Differentiation of the Body and Establishing of 
Organ Systems.’”’ These omissions liberate space 
and the 776 pages allotted can thereby contain rather 
full details and illustrations of the subjects treated. 
Actually the extra-full page as set up gains additional 
space equivalent to a book of 832 pages by ordinary 
standards. Judicious use has been made of such an 
uncommon amount of space assigned to a minor 
course in the medical curriculum. 

The text is divided into 19 chapters which merge 
without larger headings. Any plan by which the 11 
chapters dealingwith organogenesis take sequence is 
not apparent, but order of a traditional kind is per- 
haps not one of great importance. Anomalies are 
treated in a plenary manner in comparison with the 
limited space accorded them in most general texts. 
There is a selected bibliography inserted as an ap- 
pendix. Its entries are grouped under topics corre- 
sponding to the chapters, and its content is restricted 
to items dealing with human development. This 
type of bibliography gives standard sources of refer- 
ence but fails to indicate which ones deal with fore- 


*New Human Emspryoiocy. By Bradley M. Patten. Philadelphia: 
The Blakiston Co., 1946. 
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front advances and the still unsettled regions of the 
subject. There is an adequate index. 

There can be no question that Professor Patten 
has presented a work of merit both in description 
and in generous pictorial embellishment. The text is 
a reliable exposition of the morphogenetic features 
of development. The illustrations accomplish their 
purpose, and often do so with notable success; espe- 
cially is this true in some of the sequential sets. Color 
is used in 53 of the 446 figures. The clinician and 
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advanced medical student will find this book to be a 
helpful source of information since it occupies a posi- 
tion intermediate between the more elementary and 
the more encyclopedic works. It will be interesting 
to see how the routine medical courses with but 50 to 
75 hours available for didactic and laboratory work 
will handle a volume of this size devoted to the pure- 
ly human phases of development. The preface makes 
clear that the text is not intended for the general 
college course of embryology. L. B. AREY. 


BOOKS RECEIVED 


Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a sufficient 
return for the courtesy of the sender. Selections will be 
made for review in the interests of our readers and as 
space permits. 

EARLY AMBULATION AND RELATED PROCEDURES IN SuR- 
GICAL MANAGEMENT. By Daniel J. Leithauser, M.D., 
F.A.C.S. Springfield: Charles C Thomas, 1946. 

PENICILLIN ITS PRACTICAL APPLICATION. By Sir Alexan- 
der Fleming, M.B., B.S., F.R.C.P., F.R.C.S., F.R.S. Phila- 
delphia: The Blakiston Co., 1946. 

THE CHEST; A HANDBOOK OF ROENTGEN Dracnosis. By 
Leo C. Rigler, M.D. Chicago: The Year Book Publishers, 
Inc., 1946. 


TREATMENT OF BRONCHTAL ASTHMA. By Vincent J. 
Derbes, M.D., and Hugo T. Engelhardt, M.D., F.A.C.P. 
Philadelphia, London, Montreal: J. B. Lippincott Co., 
1946. 

TumoRES BRONcOGENICOS. By Hernan D. Aguilar . 
Buenos Aires: Libreria y Editorial, ‘‘El] Ateneo,” 1946. 

THe TECHNICAL MINUTIAE OF EXTENDED MYOMECTOMY 
AND OVARIAN Cystectomy. By Victor Bonney, M.S., 
M.D., B.Sc. (Lond.), F.R.C.S. (Eng.), Hon. F.R.A.C.S., 
M.R.C.P. (Lond.). New York, London: Paul B. Hoeber, 
Inc., 1946. 

Cirnica y LaBoratorio. By Dr. Gustavo Pittaluga, Dr. 
Enrique Galan, and Dr. Antonio Guernica. Havana, 
Cuba: M. V. Fresneda 1946. 
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PRELIMINARY PROGRAM FOR THE 1946 CLINICAL 
CONGRESS IN CLEVELAND—DECEMBER 16 TO 20 


HE five-day Clinical Congress of the 

American College of Surgeons will open 

in Cleveland on Monday morning, De- 

cember 16, at 9:30 o’clock. Head- 
quarters will be in the Cleveland Public Auditor- 
ium, and the Statler and Cleveland hotels, with 
most of the sessions, except the clinics at the hos- 
pitals, being held in the Auditorium. The pro- 
grams, outlines of which appear on following 
pages, are practically complete. They show an 
interesting and varied plan of presenting wartime 
and postwar developments in surgery through the 
media of operative and non-operative clinics, 
demonstrations, symposia, panel discussions, 
forums, motion pictures, and exhibits. 

The program of the Congress will include the 
twenty-fifth annual Hospital Standardization 
Conference, which will convene during the first 
four days, with morning and afternoon sessions on 
Monday through Thursday beginning at 9:00 
o’clock and 2:00 o’clock, respectively, and evening 
meetings on Tuesday and Wednesday beginning 
at 7:30. 

The first event on the Clinical Congress pro- 
gram will be the General Assembly for surgeons 
and hospital representatives which will be held on 
Monday morning. The Monday afternoon pro- 
gram will include two panel discussions, one be- 
ginning at 1:30, the other at 3:00; clinics in the 
local hospitals; a hospital conference; and a surgi- 
cal film exhibition. The Monday evening program 
will be devoted to the Presidential Meeting. 

On the four mornings beginning Tuesday at 
8:00 o’clock, operative and non-operative clinics 


will be held in the local hospitals. From 9:00 to 
12:30 on each of these mornings, the Forum on 
Fundamental Surgical Problems will meet in the 
Music Hall of the Cleveland Public Auditorium. 
From 9:30 to 12:30, Tuesday through Thursday, 
hospital conferences will be held in the Ballroom 
of the Auditorium. At 10:00 o’clock on Tuesday 
through Friday, surgical film exhibitions are 
scheduled. At 11:00 o’clock on Tuesday through 
Thursday, panel discussions on ophthalmology 
and on otolaryngology will be held. 

Afternoon programs each day include clinics; 
two major panel discussions from 1:30 to 3:00 
and from 3:30 to 5:00 o’clock respectively (except 
Wednesday when only the 3:30 panel will be 
held); hospital conferences (Monday through 
Thursday); and surgical film exhibitions. In 
addition, on Tuesday afternoon at 2:00 o’clock 
there will be a symposium on fractures and other 
traumas; on Wednesday afternoon at 2:00 o’clock 
a symposium on cancer; on Thursday afternoon 
at 3:00 o’clock a symposium on graduate training 
in surgery; and on Friday afternoon six concur- 
rent specialty panels from 2:00 to 4:00 o’clock in 
the fields of obstetrics, plastic surgery, neuro- 
logical surgery, thoracic surgery, urology, and 
orthopedic surgery. 

Symposia on general surgery will be held Tues- 
day, Wednesday, and Thursday evenings; sym- 
posia on ophthalmology and on otorhinolaryn- 
gology on Tuesday and Thursday evenings; and a 
symposium on plastic surgery of the head and 
neck on Wednesday evening. The concluding 
event will be the Convocation to be held on Friday 
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evening at 8:15 o’clock in the Music Hall of the 
Cleveland Public Auditorium. 


CLINICAL PROGRAM 


With the aid of a representative in each hospi- 
tal, a committee on arrangements appointed by 
the surgeons of Cleveland, with Dr. Thomas E. 
Jones as chairman and Dr. John W. Holloway as 
secretary, has prepared a preliminary program 
which is published in succeeding pages. This con- 
sists of operative and non-operative clinics, dem- 
onstrations, presentation of cases, symposia, path- 
ological conferences, and surgical staff confer- 
ences. Seventeen hospitals are listed in this pre- 
liminary outline, and the program for each hospi- 
tal is classified according to specialties. A wide 
range of subjects is covered, including general 
surgery, pathology, fractures and other traumas, 
thoracic surgery, tumor surgery, plastic surgery, 
ophthalmology, otolaryngology, neurosurgery, 
vascular surgery, orthopedic surgery, obstetrics 
and gynecology, genitourinary surgery, oral surg- 
ery, and roentgenology. The clinics and demon- 
strations will be held in the hospitals every morn- 
ing and afternoon beginning Tuesday, December 
+e 
A complete detailed clinical program for each 
day will be posted in the form of bulletins at head- 
quarters in the Cleveland Public Auditorium 
during the afternoon of the preceding day and 
distributed in printed form each morning. 


HOSPITALS AND REPRESENTATIVES 


City Hospital J. H. Lazzarr 
Cleveland Clinic RoBERT S. DINSMORE 
Evangelical Deaconess OLIVER A. WEBER 
Fairview Park Hospital W. E. Smita 
Glenville Hospital Jacos E. TuCKERMAN 
Grace Hospital L. J. STERNICKI 
Huron Road Hospital HENRY W. Brown 
Lakeside Hospita: FREDERICK R. MAutz 
Lakewood Hospital C. LEE GRABER 
Lutheran Hospital FRANK S. GIBSON 
MacDonald House R. L. FAULKNER 

Mt. Sinai Hospital RuDOLpH S. REICH 
Polyclinic Hospital Henry A. SCHLINK 
St. Alexis Hospital Joun F. CorRIGAN 
St. Ann’s Hospital E. P. MONAGHAN 

St. John’s Hospital FARRELL T. GALLAGHER 
St. Luke’s Hospital DonaLp M. GLOVER 
St. Vincent Charity OLIVER A. WEBER 

U. S. Marine Hospital Mark E. MEYERS 

U. S. Veterans Hospital Dr. PARTINGTON 
Woman’s Hospital ERNEST Cox 


GENERAL ASSEMBLY 


The Clinical Congress will open with a general 
assembly in the Music Hall of the Cleveland Public 
Auditorium at 9:30 o’clock on Monday morning. 
Dr. W. Edward Gallie, President of the College, 


will preside at this meeting which will be the open- 
ing session of the twenty-fifth annual Hospital 
Standardization Conference. Dr. Irvin Abell, 
Chairman of the Board of Regents, will report on 
the progress of the 1946 Hospital Standardization 
survey, final results of which, including the Ap- 
proved Lists of hospitals, cancer clinics, and ap- 
proved hospitals for graduate training in surgery, 
will be announced at the end of the year. Major 
General Charles R. Reynolds (Ret.), Director of 
the Department of Graduate Training in Surgery, 
will discuss the “Hospital Standardization Pro- 
gram as Foundation for Graduate Training in 
Surgery.” 

An address on “Maintaining our Voluntary 
Hospital System” will be given by Rev. Mon- 
signor Maurice F. Griffin of Cleveland. Dr. 
Evarts A. Graham of St. Louis, Professor of 
Surgery, Washington University School of Medi- 
cine and a member of the Commission on Hospital 
Care, will present ‘Pertinent Findings from the 
National Survey by the Commission on Hospital 
Care.” 

The program will conclude with a discussion of 
the nursing problem. Dr. Howard C. Naffziger of 
San Francisco, Professor of Surgery, University of 
California Medical School and Chairman of the 
Committee on Nursing, American Surgical Asso- 
ciation, will present the viewpoint of the surgeon. 
Dr. Robin C. Buerki of Philadelphia, Director, 
University Hospitals and Dean of the Graduate 
School of Medicine, University of Pennsylvania, 
will present the viewpoint of the hospital admin- 
istrator. Lucile Petry of Washington, Director of 
Nursing, United States Public Health Service, 
will present the viewpoint of the nurse. 


PRESIDENTIAL MEETING 


The Presidential Meeting will be held on Mon- 
day evening in the Music Hall of the Auditorium. 
The officers, regents, and honorary guests will 
participate in the processional. Dr. W. Edward 
Gallie, President of the College, will preside. The 
address of welcome will be given by Dr. Thomas 
E. Jones, Chairman of the Cleveland Executive 
Committee; foreign and other guests will be intro- 
duced by Dr. Arthur W. Allen, Vice Chairman, 
Board of Regents; and Doctor Gallie will deliver 
the Presidential Address. An inaugural ceremony 
will be held for the incoming officers: President, 
Dr. Irvin Abell of Louisville; First Vice President, 
Dr. Leland S. McKittrick of Boston; Second Vice- 
President, Dr. F. Phinizy Calhoun of Atlanta. 

The first Martin Memorial Lecture will be a 
feature of the Presidential Meeting this year. Dr. 
Edward D. Churchill of Boston has accepted the 
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invitation to give this lecture. The lectureship 
was established upon motion of the Board of Re- 
gents at its midyear meeting on April 1, as a 
memorial to both Dr. Franklin H. Martin and 
Mrs. Martin. The founder of the College and of 
SURGERY, GYNECOLOGY AND OBSTETRICS, was 
joined by his wife in making the College the 
beneficiary at their deaths of the Journal, to- 
gether with its physical plant operated by the 
Surgical Publishing Company of Chicago, of 
which they were the owners. Doctor Martin died 
in 1935 and Mrs. Martin in 1945. 

The Martin Memorial Lecture, to be given an- 
nually during the Clinical Congress, and dealing 
with a scientific subject of the author’s choosing, 
supplants the Annual Oration in Surgery. 


CONVOCATION 


The Convocation will be held on Friday even- 
ing. It will open with a processional of officers, 
regents, governors, and initiates. The President, 
Dr. Irvin Abell, will preside, confer the honorary 
fellowships, and present the candidates for fellow- 
ship. 

An Assembly of Initiates will be held at 10:30 
o’clock on Friday morning in order to instruct 
them in the Convocation procedure and other 
matters. 

Several hundred surgeons who have been re- 
ceived into fellowship in absentia during the war 
years in which no Convocation was held, will be 
added to the number of initiates for the current 
year who will be present to participate in the 
initiation ceremonies. The Convocation and in 
fact the meetings throughout the Congress will be 
occasions for reunion with many Fellows who have 
recently returned from service with the military 
forces. 


FORUMS ON FUNDAMENTAL SURGICAL 
PROBLEMS 


The Forums on Fundamental Surgical Prob- 
lems will be conducted on Tuesday, Wednesday, 
Thursday, and Friday mornings from 9:00 to 
12:30 o’clock. Included in them will be brief 
reports of original clinical and experimental ob- 
servations relating to the broad aspects of surgery 
and the surgical specialties. No prepared dis- 
cussions of the reports are planned, but questions 
and comments will be invited. Especially keen 
interest is expected in these sessions this year be- 
cause of the accumulation of the results of 5 years 
of work since the last Clinical Congress. Dr. 
Owen H. Wangensteen of Minneapolis, chairman 
of the committee which is planning the program, 
is working toward representation of as many as 
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possible of the various university departments of 
surgery in this presentation of clinical and experi- 
mental research work. 

The enlistment of the interest of young men 
who are doing original work, through the forums, 
is one of the most beneficial results of these ses- 
sions which are now considered to be an indis- 
pensable feature of every Clinical Congress. 


GENERAL SURGERY 


The evening symposia in general surgery on 
Tuesday, Wednesday, and Thursday, will be held 
at 8:00 o’clock in the Music Hall of the Public 
Auditorium. The subject for Tuesday night is 
“Care of the Patient Before and After Operation.” 
The subject for Wednesday night is ‘Venous 
Thrombosis and Prevention of Pulmonary Em- 
bolism,” to be followed by the annual Fracture 
Oration which will be delivered by Dr. Edwin W. 
Ryerson of Chicago, the subject being ‘Modern 
Methods in the Treatment of Fractures.” The 
subject for Thursday night is “Antibiotic and 
Chemotherapeutic Agents in Surgery.” 

The subjects for the afternoon panel discussions 
in general surgery on Monday through Friday 
afternoons are as follows: “Rehabilitation of the 
Surgical Patient and Early Ambulation” on Mon- 
day at 1:30; “The Treatment of Cancer of the 
Large Bowel” on Monday at 3:30; “Thiouracil in 
Thyroid Disease” on Tuesday at 1:30; “Recent 
Trends in the Management of Carcinoma of the 
Cervix” on Tuesday at 3:30; “Anesthesia” on 
Wednesday at 1:30; ‘Protein Metabolism in the 
Surgical Patient” on Wednesday at 3:30; ‘‘Spinal 
Cord Injuries” on Thursday at 3:30; “Surgery of 
the Stomach” on Friday at 1:30; and “Surgery of 
the Vascular System” on Friday at 3:30. 


OPHTHALMOLOGY 


The evening symposia in ophthalmology on 
Tuesday and Thursday will be held at 8:00 o’clock 
in South Hall A of the Cleveland Public Audi- 
torium. “Orbital Reconstruction Including Pros- 
thesis” will be the subject on Tuesday evening 
and “Recent Advances in Ophthalmology” will 
be the subject on Thursday. 

Panel discussions on “Retinal Detachment,” 
“Glaucoma,” and “Keratoplasty,” respectively, 
are scheduled for Tuesday, Wednesday, and 
Thursday mornings at 11:00 o’clock. 


OTORHINOLARYNGOLOGY 


The evening symposia in otorhinolaryngology 
on Tuesday and Thursday will be held at 8:00 
o’clock in South Hall B of the Cleveland Public 
Auditorium. ‘Treatment of Deafness” will be the 
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subject on Tuesday evening and “Surgery of the 
Nasal Accessory Sinuses” on Thursday. 

Panel discussions on ““The Treatment of Me- 
niere’s Disease,” “Osteomyelitis of the Skull,” 
and “Rehabilitation of the War Deafened,”’ re- 
spectively, are scheduled for Tuesday, Wednes- 
day, and Thursday mornings at 11:00 o’clock. 


PLASTIC SURGERY OF THE HEAD AND 
NECK 


A special symposium on plastic surgery of the 
head and neck will be held on Wednesday evening 
at 8:00 o’clock in South Hall A. This symposium 
will be of interest to many general surgeons as well 
as to ophthalmologists and otorhinolaryngolo- 
gists. The following subjects will be discussed: 
“‘Cancellous Bone Grafts to the Jaw;” “Repair of 
Nasal Defects with Free Composite Grafts of 
Skin and Cartilage from the Ear;” “Studies in the 
Anatomy and the Repair of Cleft Palate;” and 
“Preservation of Function Following Resections 
of Jaw Tumors.” 


SYMPOSIUM ON FRACTURES AND OTHER 
TRAUMAS 


“‘Advances from War Experience” is the general 
theme of the Symposium on fractures and other 
traumas which has been arranged by Dr. Robert 
H. Kennedy of New York, chairman of the Com- 
mittee on Fractures and Other Traumas of the 
American College of Surgeons. This meeting will 
be held at 2:00 p.m. on Tuesday in the Ballroom 
of the Public Auditorium. From the outline 
shown on a succeeding page it will be seen that an 
impressive panel of 19 speakers will discuss differ- 
ent phases of the subject and that their presenta- 
tions will be summarized by Vice Admiral Ross T. 
McIntire, Surgeon General of the United States 
Navy; Major General Norman T. Kirk, Surgeon 
General of the United States Army; and Major 
General Paul R. Hawley, Chief Medical Director 
of the United States Veterans Administration. 


SYMPOSIUM ON CANCER 


A symposium on cancer, sponsored by the 
Cancer Committee of the College, will be held at 
2:00 o’clock on Wednesday afternoon in the Ball- 
room of the Cleveland Public Auditorium. Be- 
sides the talks on surgical problems in this field, 
there will be discussion of organization for cancer 
control and reports on further 5 year cures of 
cancer. 


GRADUATE TRAINING IN SURGERY 


A panel discussion on graduate training in surg- 
ery and the surgical specialties will be held Thurs- 
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day afternoon at 3:00 o’clock in Club Room B. 
Discussion will be from the standpoints of the 
American College of Surgeons, the basic medical 
sciences, the Veterans Administration, the uni- 
versity-connected hospital, and the hospital 
which is not connected with a university. 


ANNUAL MEETING OF FELLOWS 


The annual meeting of the Governors and Fel- 
lows will be held on Thursday afternoon at 1:45. 
There will be election of officers and governors. 
The annual meeting affords the Fellows of the 
College an opportunity to hear reports of officials 
on the work of the organization, and to learn how 
it has not only raised the professional and ethical 
standards of surgery, but has also promoted good 
hospitalization and general improvement in the 
practice of medicine in the United States and 
Canada. Each Fellow has a personal part in this 
work and may extend the influence of the College 
materially in his local community. Hospital 
Standardization alone offers him unlimited op- 
portunity to provide better medical care for his 
patients in the hospital in which he works, 
through continuous progress in applying the prin- 
ciples of the Minimum Standard which insure the 
best care of the patient. 

Every Fellow will want to attend this im- 
portant meeting, at which reports will be pre- 
sented on finances; Hospital Standardization; 
Graduate Training in Surgery; Medical Motion 
Pictures; Publications; Public Relations; Library 
and Literary Research; the work of the state and 
provincial credentials committees, committees on 
applicants, and the Committee on History Re- 
views; Sectional Meetings, 1946; and the Depart- 
ment of Clinical Research, including cancer 
clinics, Medical Service in Industry, the Commit- 
tee on Cancer, and the Committee on Fractures 
and other Traumas. Dr. Abell will report on 
administration of the College, staff changes, and 
retirements, and Dr. Arthur W. Allen, Vice- 
Chairman of the Board of Regents will discuss 
“Fellowships, Obligations and Opportunities.” 


MEDICAL MOTION PICTURES 


The latest available films showing surgical pro- 
cedures and related subjects will be shown in the 
medical motion picture exhibits which will be held 
daily in the Little Theatre of the Cleveland Pub- 
lic Auditorium. These are a much appreciated 
feature of the Clinical Congress. Despite the de- 
crease in production of such films during the war 
period, a surprising number of new pictures on 
varied subjects are being received by the Ameri- 
can College of Surgeons for review. Both sound 
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and silent, colored films will be shown, all of which 
have been approved by the Committee on Medi- 
cal Motion Pictures. 


TECHNICAL AND SCIENTIFIC EXHIBITION 


The technical exhibit, together with the regis- 
tration and clinic ticket bureaus, will be held in 
the Arena of Cleveland Public Auditorium. 
Leading manufacturers of surgical instruments, 
x-ray apparatus, sterilizers, operating room 
lights, ligatures, dressings, hospital apparatus and 
supplies of all kinds, pharmaceuticals, and pub- 
lishers of medical books will be represented in the 
exhibition. The technical exhibits will demon- 
strate many of the newer features learned from 
our experience in the war. 


ADVANCE REGISTRATION 


The hospitals of Cleveland afford accommoda- 
tions for a considerable number of visiting sur- 
geons. However, in order to insure against 
overcrowding, attendance at the Congress will be 
limited to the number that can be comfortably 
accommodated at the meetings and also by ac- 
commodations in the hotels. It is therefore 
expected that surgeons who wish to attend the 
Congress will register in advance. 

Fellows of the College whose dues are paid to 
December 31, 1945, initiates of the classes of 1942, 
through 1946, and Fellows in military service will 
not be required to pay a registration fee for the 
Clinical Congress in Cleveland. Checks that have 
already been sent for the New York Congress are 
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being returned. For endorsed junior candidates 
the fee is $5.00. Surgeons, not Fellows, who 
attend as invited guests of the College, will pay a 
registration fee of $10.00. 


CLEVELAND HOTELS AND THEIR RATES 


Although the hotel situation in Cleveland seems 
more favorable than in many other cities, it is 
nevertheless essential to make reservations as far 
in advance as possible. Following is a list of the 
principal hotels: 


No. of 
Rooms Rates 

The Alcazar, Surrey and Derbyshire Roads 200 $3.00 up 
Hotel Allerton, E. 13th St. & Chester Ave. 600 1.75’ 
Hotel Auditorium, E. 6th & St. Clair Ave. 300 2.00” 
Belmont Hotel, Euclid Ave. at E. 40th St. 200 2.00” 
Hotel Bolton Square, Carnegie at E. 

8oth St. 300 2.50” 
Carter Hotel, 1012 Prospect Ave. 600 3.00” 
Hotel Cleveland, Public Sq. & Superior 

Ave. 1,000 3.00” 
Fenway Hall Hotel, Euclid Ave. at Univ. 

Circle 400 3.50” 
The Hollenden, Superior Ave. at E. 

6th St. 1,000 3.00” 
Lake Shore Hotel, 12506 Edgewater Dr. 450 3.50” 
New Amsterdam Hotel, Euclid Ave. at E. 

22d St. 300 «=2.00” 
Hotel Olmsted, E. 9th St. & Superior Ave. 250 2.00” 
Park Lane Villa, E. ro5th & Park Lane 

Ave. 400 3.00” 
Sovereign Hotel, 1575 E. Blvd. 300 2.50” 
Hotel Statler, Euclid Ave. at E.12thSt. 1,000 3.00” 
Sterling Hotel, Prospect Ave. at E. 30th St. 200 2.25 ” 
Tudor Arms Hotel, Carnegie at E. 107th St. 200 3.00” 
Wade Park Manor, E. 107th & Park Lane 400 3.00” 
The Westlake, Blount St., Rocky River 400 2.50” 
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CLINICAL CONGRESS PROGRAM IN BRIEF 


UNLESS OTHERWISE DESIGNATED, THE MEETING ROOMS LISTED ARE IN THE CLEVELAND 
PuBLic AUDITORIUM 


Monday 


9:30 General Assembly for Surgeons and Hospital Repre- 
sentatives, Music Hall 

1:30 Panel Discussion, Music Hall 

2:00 Clinics, Demonstrations and Group Conferences, 
Selected local hospitals 

2:00 Hospital Conference, Ballroom 

1:00 Surgical Film Exhibition (General), Little Theatre 

3:30-5:00 Panel Discussion, Music Hall 

8:15 Presidential Meeting, Music Hall 


Tuesday 


8:00 Clinics, Demonstrations and Group Conferences, 
Selected local hospitals 
9:00 — on Fundamental Surgical Problems, Music 
Ha 
9:30 Hospital Conference, Ballroom 
9:30 Surgical Film Exhibition (Ophthalmology and 
Otorhinolaryngology), Little Theatre 
10:00 Surgical Film Exhibition (General), Little Theatre 
11:00 Panel Discussions 
Ophthalmology, South Hall A 
Otorhinolaryngology, South Hall B 
1:30 Panel Discussion, Music Hall 
2:00 Clinics, Demonstrations and Group Conferences, 
Selected local hospitals 
2:00 Hospital Conference, Club Room B 
2:00 Symposium on Fractures and Other Traumas, Ball- 


room 

2:00 Surgical Film Exhibition (General), Little Theatre 

3:30 Panel Discussion, Music Hall 

7:00 Surgical Film Exhibition (Ophthalmology and 

: Otorhinolaryngology), Little Theatre 

7:30 Hospital Conference, Ballroom, Hotel Statler 

8:00 Symposium, General Surgery, Music Hall 

8:00 Symposium, Onhthalmology, South Hall A 

8:00 Symposium, Otorhinolaryngology, South Hall B 

Wednesday 

8:00 Meeting of Cancer Committee, Tavern Room, Hotel 
Statler 

8:00 Clinics, Demonstrations and Group Conferences, 
Selected local hospitals 

9:00 — on Fundamental Surgical Problems, Music 


9:30 Hospital Conference, Ballroom 
9:30 Surgical Film Exhibition (Ophthalmology and 
Otorhinolaryngology), Little Theatre 
10:00 Surgical Film Exhibition (General), Little Theatre 
State and Provincial Committees: 

9:30 Judiciary Committees, Ballroom, Hotel Statler 
10:00 Executive Committees, Ballroom, Hotel Statler 
10:30 Credentials Committees and Committees on Ap- 

plicants, Ballroom, Hotel Statler 
11:00 Panel Discussions 
thalmology, South Hall A 
Otorhinolaryngology, South Hall B 
12:00 Meeting of Board of Governors, Lattice Room, 
Hotel Statler 
1:30-3:00 Panel Discussion, Music Hall 
2:00 Clinics, Demonstrations and Group Conferences, 
Selected local hospitals 
2:00 Symposium on Cancer, Ballroom 
2:00 Surgical Film Exhibition (General), Little Theatre 
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2:30 Hospital Conference, Club Room B 

3:30-5:00 Panel Discussion, Music Hall 

7:00 Surgical Film Exhibition (Ophthalmology and 
Otorhinolaryngology), Little Theatre 

7:30 Hospital Conference, Ballroom, Hotel Statler 

8:00 Symposium, General Surgery, Music Hall 

8:00 Symposium, Plastic Surgery of the Head and Neck, 
South Hall A 

Thursday 


8:00 Clin‘cs, Demonstrations and Group Conferences, 
Selected local hospitals 
9:00 — on Fundamental Surgical Problems, Music 
Ha 
9:30 Hospital Conference, Ballroom 
9:30 Surgical Film Exhibition (Ophthalmology and 
Otorhinolaryngology), Little Theatre 
10:00 Surgical Film Exhibition (General), Little Theatre 
11:00 Panel Discussions 
Ophthalmology, South Hall A 
Otorhinolaryngology, South Hall B 
1:30 Adjourned Meeting, Governors, Music Hall 
1:45 Annual Meeting, Fellows, Music Hall 
2:00 Clinics, Demonstrations and Group Conferences, 
Selected local hospitals 
2:00 Hospital Conference, Ballroom 
3:00 Panel Discussion—Graduate Training in Surgery, 
Club Room B 
3:30 Panel Discussion, Music Hall 
3:30 Surgical Film Exhibition (General), Little Theatre 
3:30 National and Regional Fracture Committees, Club 
Room C 
4:00 Committee on the Library, Tavern Room, Hotel 
Statler 
7:00 Surgical Film Exhibition (Ophthalmology and 
Otorhinolaryngology), Little Theatre 
8:00 Symposium, General Surgery, Music Hall 
8:00 Symposium, Ophthalmology, South Hall A 
8:00 Symposium, Otorhinolaryngology, South Hall B 


Friday 
8:00 Clinics, Demonstrations and Group Conferences, 
Selected local hospitals 
9:00 Forum on Fundamental Surgical Problems, Music 
Hall 
9:30 Surgical Film Exhibition (Ophthalmology and 
Otorhinolaryngology), Little Theatre 
10:00 Surgical Film Exhibition (General), Little Theatre 
10:30 Assembly of Initiates, Ballroom 
1:30 Panel Discussion, Surgery of the Stomach, Music 
Hall 
2:00 Clinics, Demonstrations and Group Conferences, 
Selected local hospitals 
2:00 Panel Discussions 
Obstetrics, South Hall A 
Plastic Surgery, Club Room C 
Neurological Surgery, Club Room A 
Thoracic Surgery, South Hall B 
Urology, South Hall C 
Orthopedic Surgery, Club Room B 
2:00 Surgical Film Exhibition (General), Little Theatre 
3:30 Panel Discussion, Surgery of the Vascular System, 
Music Hall 
8:15 Convocation, Music Hall 
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GENERAL ASSEMBLY 


Monday, 9:30 a.m.—Music Hall, Public Auditorium 


Opening Session of Clinical Congress— General Assembly 
W. Epwarp GALLIE, M.D., Toronto; President, American College of Surgeons, Presiding. 
Preliminary Statement. W. Epwarp GALLE, M.D., Toronto. 
Presentation of Report of Field Activities of the American College of Surgeons for 1946, and Summary of 28 
Years of Hospital Standardization. 

Irvin ABELL, M.D., Louisville; Chairman, Board of Regents, American College of Surgeons. 
Maintaining our Voluntary Hospital System. Right Reverend Monsignor Maurice F. GriFFIn, Cleveland. 
Pertinent Findings from the National Survey by the Commission on Hospital Care. 

Evarts A. GranaM, M.D., St. Louis; Professor of Surgery, Washington University School of Medicine; 

Member of Commission on Hospital Care. 

The Nursing Problem: 
The Viewpoint of the Surgeon. 

Howarp C. NAFFZIGER, M.D., San Francisco; Professor of Surgery, University of California Med- 

ical School; Chairman, Committee on Nursing, American Surgical Association. 
The Viewpoint of the Administrator. 
Rosin C. Buerki, M.D., Philadelphia; Director, University Hospitals and Dean of the Graduate 
School of Medicine, University of Pennsylvania. 
The Viewpoint of the Nurse. 
LuciLteE Petry, R.N., Washington; Director of Nursing, United States Public Health Service. 


PRESIDENTIAL MEETING 


Monday, 8:15 p.m.—Music Hall, Public Auditorium 


W. Epwarp GALutE, M.D., Toronto; President, American College of Surgeons, Presiding. 
Processional—Officers, Regents and Honorary Guests. 
Invocation. 

BEVERLEY D. Tucker, D.D., LL.D., Cleveland; Bishop of the Diocese of Ohio. 
Address of Welcome. 

Tuomas E., Jones, M.D., Cleveland; Chairman, Committee on Arrangements. 
Introduction of Foreign and other Guests. 

ARTHUR W. ALLEN, M.D., Boston; Vice Chairman, Board of Regents. 
Address of the Retiring President. Ideals in Surgery. 

W. Epwarp GALLE, M.D., Toronto. 
Inauguration of Officers: 

President: Irvin ABELL, M.D., Louisville. 

First Vice President: LELAND S. McKittrick, M.D., Boston. 

Second Vice President: F. Purnizy Catnoun, M.D., Atlanta. 
The Martin Memorial Lecture. The American Surgeon, Army of the United States. 

Epwarp D. Cuurcuitt, M.D., Boston. John Homans Professor of Surgery, Harvard University. Re- 
cessional. 


CONVOCATION 


Friday, 8:15 p.m.—Music Hall, Public Auditorium 


Irvin ABELL, M.D., Louisville; President, Presiding. 
Processional. Officers, Regents and Initiates. 
Invocation. 

Right Reverend Monsignor Maurice F. GRIFFIN, Cleveland. 
Conferring of Fellowships by the President. 

Irvin ABELL, M.D., Louisville. 
Fellowship Pledge. Recital by the Initiates. 
Conferring of Honorary Fellowships. The President. 
Fellowship Address. The Education of a Physician. 

REUBEN G. Gustavson, Ph.D., Omaha; Chancellor, University of Nebraska 
Recessional. 
Reception by the Officers and Regents for the Initiates and Fellows. 
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EVENING SESSIONS 


GENERAL SURGERY 
Symposia 
Tuesday, 8:00 p.m.—Music Hall, Public Auditorium 


Irvin ABELL, M.D., Louisville; President, American College of Surgeons, Presiding 
Care of the Patient Before and After Operation 
Fluid and Electrolyte Balance. CARL Moyer, M.D., Eloise, Michigan 
Nutritional Preparation of the Substandard Risk Patient. RicHarp L. Varco, M.D., Minneapolis 
Use of Blood and Blood Substitutes. JoHn D. STEWART, M.D., Buffalo 
Blood Transfusion Problems, with Special Reference to the Rh Factor. ALEXANDER S. WIENER, M.D., 
Brooklyn 
Safe Conduct of the Patient Through Operation. OwEN H. WANGENSTEEN, M.D., Minneapolis 


Wednesday, 8:00 p.m.— Music Hall, Public Auditorium 


Paut B. Macnuson, M.D., Chicago; Secretary, American College of Surgeons, Presiding 
Venous Thrombosis and Prevention of Pulmonary Embolism 

Interruption of Deep Veins. ARTHUR W. ALLEN, M.D., Boston 

Sympathetic Nerve Block. ALTon OcHsNER, M.D., New Orleans 

Anticoagulants. D. W. Gorpon Murray, M.D., Toronto. 
Fracture Oration 

Modern Methods in the Treatment of Fractures. Epwin W. Ryerson, M.D., Chicago. 


Thursday, 8:00 p.m.—Music Hall, Public Auditorium 


LELAND S. McKittrick, M.D., Boston; Vice President, American College of Surgeons, Presiding 
Antibiotic and Chemotherapeutic A gents in Surgery 
Pathologic Physiology of Surgical Infections. Joun S. Lockwoop, M.D., New Haven 
Penicillin—Its Use in Surgery and Influence on Earlier Types of Chemotherapy. Wititam A. ALTE- 
MEIER, M.D., Cincinnati 
Streptomycin. Horton C. HinsHaw, M.D., Rochester, Minnesota 
Correlation of the Use of Antibiotic and Chemotherapeutic Agents with General Principles of Surgery. 
S. Camp Lyons, M.D., New Orleans 


OPHTHALMOLOGY 
Symposia 
Tuesday, 8:00 p.m.—South Hall A, Public Auditorium 


F. Bruce Fratick, M.D., Ann Arbor; Professor of Ophthalmology, University of Michigan Medical School, 
Presiding 

Orbital Reconstruction Including Prosthesis 
Acrylic Prosthesis. A. D. RUEDEMANN, M.D., Cleveland 
A New Type of Basket Implant for use after Enucleation. Norman L. Cutter, M.D., Wilmington 
Reconstruction of Orbital Floor Defects. Major ArtHUR E. SHERMAN, M.D., Springfield. 
Reconstruction of the Upper Eyelid. Epmunp B. SpaEtu, M.D., Philadelphia. 


Thursday, 8:00 p.m.—South Hall A, Public Auditorium 


ABRAM B. Bruner, M.D., Professor of Ophthalmology, Western Reserve University School of Medicine, 
Presiding 
Surgical Applied Anatomy in Eye Surgery. MEYER WIENER, M.D., Coronado. 
Visual Disturbances Associated with Head Injuries. Jonn S. McGavic, M.D., Fort Madison. 
The Management of Non-Magnetic Intraocular Foreign Bodies. HArvey E. THorpe, M.D., Pitts- 
burgh. 
The Management of Strabismus in Children. MAYNARD C. WHEELER, M.D., New York. 
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OTORHINOLARYNGOLOGY 
Symposia 


Tuesday, 8:00 p.m.—South Hall B, Public Auditorium 


Cart H. McCaskey, M.D., Indianapolis; Member, Advisory Council for Otorhinolaryngology, American 
College of Surgeons, Presiding 
Treatment of Deafness — 
The Management of the Chronic Suppurating Ear. James H. MAxweE Lt, M.D., Ann Arbor. 
The Fenestration Operation. GEorGE E. SHAMBAUGH, JR., M.D., Chicago. 
The Use of Radium for Conductive Deafness. Joun E. BorpiEy, M.D., Baltimore. 


Thursday, 8:00 p.m.—South Hall B, Public Auditorium 


Member Advisory Council for Otorhinolaryngology, American College of Surgeons, Presiding 

Surgery of the Nasal Accessory Sinuses 
Indications for Surgery in the Light of the Use of Antibiotics. Harry P. ScHENK, M.D., Philadelphia 
Intranasal Surgery. JOHN J. SHEA, M.D., Memphis. 
External Operation. Francis L. WEILLE, M.D., Boston. 


PLASTIC SURGERY OF THE HEAD AND NECK 
Symposium 


Wednesday, 8:00 p.m.—South Hall A, Public Auditorium 


Gorpon B. New, M.D., Rochester, Minnesota; Member Advisory Council for Otorhinolaryngology, Amer- 
ican College of Surgeons, Presiding 
Cancellous Bone Grafts to ‘he Jaw. Truman G. BLockEr, M.D., Galveston. 
Repair of Nasal Defects with Free Composite Grafts of Skin and Cartilage from the Ear. James B. 
Brown, M.D., St. Louis. 
Studies im the Anatomy and the Repair of Cleft Palate. GeorcE M. Dorrance, M.D., Philadelphia. 
Preservation of Function Following Resections of Jaw Tumors. Louris T. Byars, M.D., St. Louis. 





FORUM ON FUNDAMENTAL SURGICAL PROBLEMS 


Tuesday through Friday, 9:00 a.m. to 12:30 p.m.—Music Hall, Public Auditorium 
Presentation of the results of clinical and experimental research on problems related to general surgery and 
the surgical specialties which are being currently conducted in many medical schools, clinics, and 
hospitals. 





SYMPOSIUM ON CANCER 


Wednesday, 2:00 p.m.— Ballroom, Public Auditorium 
Frank E. Apair, M.D., New York; Chairman, Cancer Committee, American College of Surgeons, Presiding. 
Surgical Treatment of Cancer of the Pancreas. RICHARD B. CaTTELL, M.D., Boston. 
Resections of Abdominal Cancer Infiltrating the Abdominal Wall. ALEXANDER BRUNSCHWIG, M.D., 
Chicago. 
Hormone Therapy in Cancer of the Prostate. Wr1it1am W. Scort, M.D., Baltimore. 
Estrogen Therapy in Cancer of the Breast. Ira T. NaTHANSON, M.D., Boston. 
Testosterone in Cancer of the Breast. FRANK E. Apatr, M.D., New York. 
Observations on the Genetic Nature of Gastric Cancer in Mice. LEONELL C. Stronc, M.D., New Haven. 
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PANEL DISCUSSIONS 


GENERAL SURGERY 


Monday, 1:30-3:00 p.m.—Music Hall, Public Auditorium 
Rehabilitation of the Surgical Patient and Early Ambulation 
Moderator: Howarp Rusk, M.D., New York 
Collaborators: I. S. Ravp1n, M.D., Philadelphia 
Henry H. KEssier, M.D., Newark 
JouN H. Powers, M.D., Cooperstown 


Monday, 3:30-5:00 p.m.— Music Hall, Public Auditorium 
The Treatment of Cancer of the Large Bowel 
Moderator: FREDERICK A. COLLER, M.D., Ann Arbor 
Collaborators: THomas E. Jones, M.D., Cleveland 
CLAUDE F. Dixon, M.D., Rochester, Minnesota 
FRED W. RANKIN, M.D., Lexington 


Tuesday, 1:30-3:00 p.m.— Music Hall, Public Auditorium 
Thiouracil in Thyroid Disease 
Moderator: FRANK LAHEY, M.D., Boston 
Collaborators: GEorGE M. Curtis, M.D., Columbus 
WarRrEN H. Cote, M.D., Chicago 
ELMER C. BARTELS, M.D., Boston 


Tuesday, 3:30-5:00 p.m.— Music Hall, Public Auditorium 
Recent Trends in the Management of Carcinoma of the Cervix 
Moderator: JoE V. Meics, M.D., Boston 
Collaborators: RicHARD W. TELINDE, M.D., Baltimore 
CHARLES A. BEHNEY, M.D., Philadelphia 
RICHARD DRESSER, M.D., Boston 


Wednesday, 1:30-3:00 p.m.— Music Hall, Public Auditorium 
Anesthesia 


Moderator: HENRY K. BEECHER, M.D., Boston 
Collaborators: URBAN H. EvEeRSOLE, M.D., Boston 
Lioyp MouseEt, M.D., Rochester, Minnesota 
Stuart C. CuLLEN, M.D., Iowa City 


Wednesday, 3:30-5:00 p.m.—Music Hall, Public Auditorium 
Protein Metabolism in the Surgical Patient 
Moderator: RoBERT EtmMAn, M.D., St. Louis 
Collaborators: CHARLES C. Lunp, M.D., Boston 
Pau R. Cannon, M.D., Chicago 
JouN H. MULHOLLAND, M.D., New York 


Thursday, 3:30-5:00 p.m.—Music Hall, Public Auditorium 


Spinal Cord Injuries 


Moderator: Howarp C. NAFFZIGER, M.D., San Francisco 
Collaborators: Francis C. Grant, M.D., Philadelphia 
RoBert H. KENNEDY, M.D., New York 


Friday, 1:30-3:00 p.m.— Music Hall, Public Auditorium 


Surgery of the Stomach 
Moderator: Roscoe R. Granam, M.D., Toronto 
Collaborators: G. GAvin MILLER, M.D., Montreal 
LESTER R. Dracstept, M.D., Chicago 
Howarp K. Gray, M.D., Rochester, Minnesota 


680 











690 SURGERY, GYNECOLOGY AND OBSTETRICS 


Friday, 3:30-5:00 p.m.— Music Hall, Public Auditorium 
Surgery of the Vascular System 
Moderator: DANIEL C. ELkin, M.D., Atlanta 
Collaborators: ALFRED BLatock, M.D., Baltimore 
ARTHUR H. BLAKEMORE, M.D., New York 
MicuaEL E. DEBakEy, M.D., New Orleans 


SURGICAL SPECIALTIES 


Urology 


Friday, 2:00-5:00 p.m.—South Hall C, Public Auditorium 
Management of Spinal Cord Bladders 

Moderator: HERMAN L. KRETSCHMER, M.D., Chicago 

Collaborators: MIcHAEL k. O’HEEREN, M.D., Houston. From the Standpoint of the Urologist 
Puitie Lewin, M.D., Chicago. From the Standpoint of the Orthopedist 
FRANK H. MAyFIELp, M.D., Cincinnati. From the Standpoint of the Neurologist 
FRANK H. KrusENn, M.D., Rochester, Minnesota. From the Standpoint of the Physical 

Therapist 


Cancer of the Bladder—An Appraisal of Present Day Methods of Treatment 
Moderator: HERMAN L. KRETSCHMER, M.D., Chicago 
Collaborators: GERSsHOoM J. THompson, M.D., Rochester, Minnesota. Conservative Transurethral 
Treatment of Bladder Tumors 
F. H. Squire, M.D., Chicago. Radiation Treatment 
CuarLEs C. Hiccins, M.D., Cleveland. Cystectomy with Transplantation of the 
Ureters to the Bowel or Skin 


Neurological Surgery 


Friday, 2:00 to 5:00 p.m.—Club Room A, Public Auditorium 
Ruptured Intervertebral Discs 
Moderator: Francis C. Grant, M.D., Philadelphia 
Collaborators: W1ILL1IAM P. VANWAGENEN, M.D., Rochester, Minnesota 
James RuDOLPH JAEGER, M.D., Philadelphia 
James L. Poppen, M.D., Boston 


Orthopedic Surgery 
Friday, 2:00-5:00 p.m.—Club Room B, Public Auditorium 
Intra-Articular Fractures of the Elbow in Childhood and Adult Life 
Moderator: Cart E. BADGLEY, M.D., Ann Arbor 
Collaborators: Puitip D. Witson, M.D., New York 


Harop B. Boyp, M.D., Memphis 
Cray R. Murray, M.D., New York 


The Treatment of Club Foot and Its Complications 
Moderator: Cart E. BADGLEY, M.D., Ann Arbor 
Collaborators: JosepH H. Kite, M.D., Atlanta 

FRANK R. OBER, M.D., Boston 
FRANK Curtis, M.D., Detroit 


Plastic Surgery 
Friday, 2:00-5:00 p.m.—Club Room C, Public Auditorium 
Early Skin Grafting of Burns 
Moderator: Robert H. Ivy, M.D., Philadelphia 


Collaborators: JEROME P. WEBSTER, M.D., New York 
Harvey S. ALLEN, M.D., Chicago 
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Use of Flaps and Grafts in Reconstructive Surgery of the Extremities 
Moderator: RoBErtT H. Ivy, M.D., Philadelphia 
Collaborators: Major Cart E. Liscuer, M.D., Valley Forge 
Major Wit.tam B. Davis, M.D., Valley Forge 
Obstetrics 
Friday, 2:00-5:00 p.m.—South Hall A, Public Auditorium 
Neonatal Morbidity and Mortality 
Moderator: THADDEUS L. MontcomEry, M.D., Philadelphia 
Collaborator: FREDERICK H. Fatts, M.D., Chicago 
Thoracic Surgery 
Friday, 2:00-5:00 p.m.—South Hall B, Public Auditorium 
Treatment of Carcinoma of the Esophagus 
Lung Resection in Pulmonary Tuberculosis 


Moderator: RicHarp H. SwEEt, M.D., Boston 

Collaborators: JoHn M. Gartock, M.D., New York 
Wir11aM E. Apams, M.D., Chicago 
HERBERT C. Mater, M.D., New York 


OPHTHALMOLOGY 
Tuesday, 11:00 a.m.—South Hall A, Public Auditorium 
Retinal Detachment 


Moderator: Paut A. CHANDLER, M.D., Boston 
Collaborators: DonaLD W. Bocart, M.D., New York 
PETER C. KRONFELD, M.D., Chicago 
Wednesday, 11:00 a.m.—South Hall A, Public Auditorium 
Glaucoma 
Moderator: SAMUEL J. MEYER, M.D., Chicago 
Collaborators: H. Saut Sucar, M.D., Chicago 
Tuomas D. ALLEN, M.D., Chicago 
Thursday, 11:00 a.m.—South Hail A, Public Auditorium 
Keratoplasty 
Moderator: R. TowNLEy Paton, M.D., New York 
Collaborators: DERRICK T. VaIL, Jr., M.D., Chicago 
HERBERT M. Kartzin, M.D., New York 
J. WestEY McKinney, M.D., Memphis 


OTORHINOLARYNGOLOGY 
Tuesday, 11:00 a.m.—South Hall B, Public Auditorium 
The Treatment of Meniere’s Disease 
Moderator: ALBERT C. FurRSTENBERG, M.D., Ann Arbor 
Collaborators: KENNETH M. Day, M.D., Pittsburgh 
Joun R. Linpsay, M.D., Chicago 
THEODORE E. Wats, M.D., St. Louis 
Wednesday, 11:00 a.m.—South Hall B, Public Auditorium 
Osteomyelitis of the Skull 
Moderator: JosEpH E. J. Kinc, M.D., New York 
Collaborator: ALBERT C. FuRSTENBERG, M.D., Ann Arbor 


Thursday, 11:00 a.m.—South Hall B, Public Auditorium 
Rehabilitation of the War Deafened 
Moderator: Norton CANFIELD, M.D., New Haven 
Collaborators: Francis L. LEDERER, M.D., Chicago 


RAYMOND CARHART, Ph.D., Evanston 
HERBERT KOEppP-BAKER, Ph.D., Chicago 
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SYMPOSIUM ON FRACTURES AND OTHER TRAUMAS 
ADVANCES FROM WAR EXPERIENCE 


Tuesday, 2:00 p.m.—Ballroom, Public Auditorium 


Rosert H. Kennepy, M.D., New York; Chairman, Committee on Fractures and Other Traumas, Presiding. 


Shock and Hemorrhage. Cartes S. Rire, M.D., Milwaukee. 
Burns. Captain H. L. Pucu, Bethesda; M.C., U. S. Navy. 
Injuries to the Chest. EARLE B. Kay, M.D., Cleveland. ; 
Injuries to the Genitourinary Tract: Emphasis on Urethral Injuries. GrorcE C. PRATHER, M.D., 
Boston. 
Injuries to the Rectum. EpmMunp J. Croce, M.D., Worcester. 
Herniated Nucleus Pulposus. WINCHELL McK. Craic, M.D., Rochester. 
Spinal Cord Injuries. Davip H. Porr, M.D., Atlanta. 
Peripheral Nerves. BENJAMIN B. Wuitcoms, M.D., Hartford. 
Hand Surgery. WiLi1Am H. FRAcKELTON, M.D., Milwaukee. 
Fractures of the Carpal Scaphoids. MATHER CLEVELAND, M.D., New York. 
Transportation of Fractures. Witt1amM J. STEwart, M.D., Columbia. 
Management of Compound Fractures in Their Early Phases. Oscar P. Hampton, Jr., M.D., St. Louis 
Osteomyelitis following Compound Fractures. Grover C. PENBERTHY, M.D., Detroit. 
Replacement of Skin Defects. James B. Brown, M.D., St. Louis. 
Paravertebral Block and Sympathectomy. Harris B. SHUMACKER, Jr., M.D., Baltimore. 
Bone Grafts. GEORGE K. CARPENTER, M.D., Nashville. 
Amputations. Rurus H. ALLDREDGE, M.D., New Orleans. 
Training of Amputees. Henry H. Kesster, M.D., Newark. 
Rehabilitation. Lr. Cot. A. Witt1AM ReEccIo, Washington, D.C. 
Brief Summary. 
Major GENERAL Paut R. Haw ey (Ret.), Washington; Chief Medical Director, U.S. Veterans 
Administration. 
Vice ADMIRAL Ross T. McINTIRE, Washington; The Surgeon General of the Navy. 
Mayor GENERAL NorMAN T. Kirk, Washington; The Surgeon General of the Army. 


GRADUATE TRAINING IN SURGERY AND THE 
SURGICAL SPECIALTIES 


PANEL DISCUSSION 


Thursday, 3:00 p.m.—Club Room B 


From the standpoint of: 
a. The American College of Surgeons 
b. The Basic Medical Sciences 
c. The Veterans Administration 
d. The University-Connected Hospital 
e. The Hospital Not University-Connected 


ASSEMBLY OF INITIATES 


Friday, 10:30 a.m.— Ballroom, Public Auditorium 


Irvin ABELL, M.D., Louisville; President, Presiding. 
Opening Remarks—General Organization of the College. 


IrvIN ABELL, M.D., Louisville. 


The Program of the American College of Surgeons: 


Hospital Standardization 
Sectional Meetings 
Medical Motion Pictures 
Library and Literary Research 
Matcotm T. MacEacHern, M.D., Chicago; Associate Director and Chairman of the Admin- 
istrative Board. 
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Graduate Training in Surgery 
Major GENERAL CHARLES R. REYNOLDS (Ret.), Chicago; Director, Department of Graduate 
Training in Surgery. 
Credentials Department of Clinical Research; Cancer; Fractures and Other Traumas 
Bowman C. CrowELt, M.D., Chicago; Associate Director and Vice Chairman of the Administra- 
tive Board. 
Fellowship in the American College of Surgeons 
ARTHUR W. ALLEN, M.D., Boston; Vice President, Board of Regents. 
The Fellowship Pledge. Recital by Initiates. 


ANNUAL MEETING, BOARD OF GOVERNORS OF THE 
AMERICAN COLLEGE OF SURGEONS 


Wednesday, 12:00 Noon— Lattice Room, Hotel Statler 


Irvin ABELL, M.D., Louisville; President, Presiding. 
Statement by the Chairman of the Board of Regents. Irvin ABELL, M.D. 
Brief Reports on the Activities, Problems and Progress of the American College of Surgeons. 
Bowman C. CrowELt, M.D., Chicago; Associate Director and Vice Chairman of the Administrative 
Board. 
Matcotm T. MacEAcHErn, M.D., Chicago; Associate Director and Chairman of the Administrative 
Board. 
DaLtas B. PHEMISTER, M.D., Chicago; Treasurer. 
FREDERICK A. CoLLER, M.D., Ann Arbor; Regent. 
Paut B. Macnuson, M.D., Chicago; Secretary. 
Discussion by Governors and Regents. 


ADJOURNED MEETING, BOARD OF GOVERNORS 


Thursday, 1:30 p.m.—Music Hall, Public Auditorium 


Irvin ABELL, M.D., Louisville; Chairman of the Board of Regents, Presiding. 
Report of Committee on Nominations to the Board of Governors. 


ANNUAL MEETING, FELLOWS OF THE AMERICAN 
COLLEGE OF SURGEONS 


Thursday, 1:45 p.m.—Music Hall, Public Auditorium 


IrvIN ABELL, M.D., Louisville; President, Presiding. 
Report of Committee on Nominations to the Fellows. 
Financial Report. 
Dattas B. PHEMISTER, M.D., Chicago; Treasurer. 
Report of Administrative Board. 
Matcotm T. MacEAcHEern, M.D., Chicago; Associate Director and Chairman of the Administrative 
Board. 
Departmental Reports. a. Hospital Standardization. b. Sectional Meetings. 
Matcotm T. MAcEAcHErN, M.D., Chicago; Associate Director. 
Graduate Training in Surgery. 
Major — CHARLES R. REYNOLDs (Ret.), Chicago; Director, Department of Graduate Training 
in Surgery. 
Credentials Department— Credentials Committees; Committees on Applicants; and Committee on History 
Reviews. 
Clinical Research. 
Bowman C. CrowELt, M.D., Chicago; Associate Director. 
Medical Motion Pictures. 
Publications. 
ELEANOR K. Grimm, Chicago; Administrative Executive. 
Library and Literary Research. 
L. MARGUERIETE PRIME, Chicago; Director of Library and Literary Research. 
Public Relations. 
Laura G. Jackson, Chicago; Director of Public Relations. 
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Committee on Cancer. 
FRANK E. Apatr, M.D., New York; Chairman. 
Committee on Fractures and Other Traumas. 
RoBEert H. KENNEDY, M.D., New York; Chairman. 
Committee on Graduate Training in Surgery. 
Dattias B. PHEMISTER, M.D., Chicago; Chairman. 
Fellowship Obligations and Opportunities. 
ARTHUR W. ALLEN, M.D., Boston; Regent and Vice Chairman, Board of Regents. 
Closing Remarks. The American College of Surgeons and Postwar Progress. 
IrvIN ABELL, M.D., Louisville; Chairman, Board of Regents. 


COMMITTEE MEETINGS 


Irvin ABELL, M.D., Louisville; Chairman, Board of Regents, Presiding. 


STATE AND PROVINCIAL EXECUTIVE COMMITTEES 


Wednesday, 9:30 a.m.— Ballroom, Hotel Statler 


Statement by the Chairman of the Board of Regents. 
IRVIN ABELL, M.D., Louisville. 
Report on Sectional Meetings held in 1946 and Plans for Meetings in 1947. 
Matcotm T. MacEacuern, M.D., Chicago; Associate Director and Chairman of the Administrative 
Board. 
Comments on Sectional Meetings, 1946-1947, by Chairmen of the Committees on Local Arrangements. 
FRASER B. Gurp, M.D., Montreal. 
CHARLES S. KENNEDY, M.D., Detroit. 
James M. Hayes, M.D., Minneapolis. 
Hucu ToLanpD Jones, M.D., Los Angeles. 
Discussion by the Fellows and Regents. 


STATE AND PROVINCIAL CREDENTIALS COMMITTEES 
AND COMMITTEES ON APPLICANTS 


Wednesday, 10:15 a.m.— Ballroom, Hotel Statler 


Statement by the Chairman of the Board of Regents. 
Irvin ABELL, M.D., Louisville. 
Report of Work of Credentials Committees and Committees on Applicants, 1946. 
Bowman C. CrRowELL, M.D., Chicago; Associate Director. 
Interesting Observations in Interviewing Prospective Candidates. 
H. PRATHER SAUNDERS, M.D., Chicago; Assistant Director. 
Che Junior Candidate. 
Major GENERAL CHARLES R. REYNOLDS (Ret.) Chicago; Director, Department of Graduate Training 
in Surgery. 
Discussion by the Fellows and Regents. 


STATE AND PROVINCIAL JUDICIARY COMMITTEES 


Wednesday, 11:00 a.m.— Ballroom, Hotel Statler 


Statement by the Chairman of the Board of Regents. 
IrRvIN ABELL, M.D., Louisville. 

Selection and Appointment of Judiciary Committees and Procedure in Dealing with Judiciary Cases. 
Bowman C. CrowE Lt, M.D., Chicago; Associate Director. 

Types of Cases Referred to the Judiciary Committees. 
Matcotm T. MacEacuern, M.D., Chicago; Associate Director. 

Discussion by Regents and Fellows of ,the College. 
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PRELIMINARY CLINICAL PROGRAM 


CLEVELAND CITY HOSPITAL 
Tuesday 


General Surgery 
S. O. FREEDLANDER, D. M. GLover, W. C. McCAtty, 
M. B. Tauiak, J. H. Lazzari, C. A. Hamann, R. J. 
McNamee, M. H. Lampricut, J. S. GELLER, A. M. 
LEIGH. 
9:00 a.m.—Operative clinic. 


Tumor Surgery 
L. A. Pomeroy, S. O. FREEDLANDER, H. H. Hauser, J. H. 
Lazzart, A. E. BENNETT, and staff. 
2:00 p.m.—Tumor clinic. Case presentations for diag- 
nosis and treatment. 


Pathology 
H. T. KARSNER, H. G. SCHLUMBERGER, R. C. TAYLOR, and 
staff. 
2:00 p.m.—Clinical pathological conference. 


Fractures and other traumas 
F. M. Barry, D. Dat, and staff. 
2:00 p.m.—Fracture service; ward rounds; discussions of 
treatment and results. 


Thoracic Surgery 
S. O. FREEDLANDER, R. C. McKay, M. C. PErRticu, C. W. 
Muwz, D. B. Kay, and staff. 
2:00 p.m.—Group conference. Selection of cases for 
thoracoplasty, lobectomy, and pneumonectomy. 


W ednesday 


General Surgery 
S. O. FREEDLANDER, D. M. GLOveR, W. C. McCAatty, 
M. B. Tatiak, J. H. Lazzari, C. A. Hamann, R. J. 
McNaAmEE, M. H. LamBricuT, J. S. GELLER, A. M. 
LEIGH. 
9:00 a.m.—Operative clinic. 
2:00 p.m.—Nonoperative clinic: 
M. H. Lamsricut. The acute abdomen in patients 
carrying artificial pneumoperitoneum. 
J. S. GELLER. Acute obstructive cholecystitis. 
A. M. LeicH. Esophageal diverticula. 
W. C. McCaLty. Vagus nerve resection for peptic 
ulcer. 
J. H. Lazarri. Hemipelvectomy for sarcoma of femur. 


Plastic Surgery 
D. M. GLOVER and C. A. HAMANN. 
9:00 a.m.—Operative clinic. 
2:00 p.m.—Nonoperative clinic; case presentations 
—problems and management of skin flaps. Lantern 
slides. 


Otolaryngology 
C. W. ENGLER, W. F. Hutsg, S. E. Missat, CRAMER and 
Associates. 
9:00 a.m.—Operative clinic. 
2:00 p.m.—Nonoperative clinic; demonstration of oral 
jad laryngeal malignancies. 


Thursday 


Neurosurgery 
C. S. Beck, C. W. Evkrns, and associates. 
9:00 a.m.—Operative clinic. 
2:00 p.m.—Nonoperative clinic. 
2:00 p.m.—C. W. Erxins—Acrylic plastics in skull de- 
fects. 


Vascular Surgery 
L. A. ATLAs and associates. 
g:o0 a.m.—Operative clinic; lumbar sympathectomy; 
saphenous vein ligations. 
2:00 p.m.—Nonoperative clinic: demonstration of veno- 
grams; indications for femoral vein ligations. 


Genitourinary Surgery 
H. R. TRATTNER, A. ROTH, and associates. 
9:00 a.m.—Operative clinic. 


General Surgery 
R. W. Scott, S. O. FREEDLANDER, M. H. LAmBricnt, FE. 
CHESTER, D. M. GLover, M. B. Tatiak, A. M. Mar- 
SHALL, J. H. Lazzari, H. Hoetscuer, A. S. BRoGLIO. 
2:00 p.m.—Nonoperative clinic: lesions of stomach and 
intestine; pancreatic lithiasis with steatorrhea. 


Friday 
Thoracic Surgery 
S. O. FREEDLANDER, D. B. Kay, C. W. Munz, and asso- 
ciates. ; a 
9:00 a.m.—Operative clinic: pneumonectomy, lobec- 
tomy, thoracoplasty. 
2:00 p.m.—Nonoperative clinic. 
2:00 p.m.—Motion pictures: esophagectomy, pneu- 
monectomy, lobectomy. 


Orthopedi¢ Surgery 
L. M. Starin, A. TrameR, P. H. Dusay, and associates. 
9:00 a.m.—Operative clinic: Spinal fusion. 
9:00 a.m.—Nonoperative clinic. 


Gynecology 
J. L. Reycrart, A. E. BENNETT, E. RicHarps, and asso- 
ciates. : : 
9:00 a.m.—Operat:ve clinic: Plastics; vaginal hysterec- 
tomy; Watkins’ interposition. 


Radiology 
Harry Hauser and associates. 

g:00 a.m.—A. CoHEN—Roentgen diagnosis of 
lesions of small intestine. 

10:00 a.m.—H. HAausErR—Roentgen diagnosis of thora- 
cic tumors. 

11:00 a.m.—B. BRowN—Differential roentgen diagnosis 
of mechanical and adynamic ileus. 





CLEVELAND CLINIC 


Tuesday 


General Surgery 


T. E. Jones and GreorcE CRrILE, JR. 
8:00 a.m.—Operative surgery and demonstration of 


cases. 
R. L. Haven, L. W. Diccs, D. W. Bortz and R. S. Drvs- 

MORE. 

9:00 a.m.—Symposium—spleen: General considera- 
tions; platelets in hemorrhagic disease; presentation of 
cases; surgical aspects. 

IrRvINE H. Pace, Leader; A. C. CorcorRAN, RoBERT D. 

TAYLOR and W. JAMES GARDNER. 

11:00 a.m.—Symposium—hypertension: General con- 
siderations; selection of cases for surgery; surgical 
aspects. 


Genitourinary Surgery 
Car LEs C. HIccrns. 
8:00 a.m.—Operative clinic. 


Ophthalmology 


A. D. RuEDEMANN. 
8:00 a.m.—Operative clinic. 


Orthopedic Surgery 
James A. Dickson and J. I. Krnprick. 
8:30 a.m.—Operative clinic. 


Otolaryngology. 
Paut M. Moore, Jr. 
10:00 a.m.—Operative clinic. 
H. E. Harris. 
1:00 p.m.—Operative clinic. 


Pathology 


Joun B. Hazarp. 
10:00 a.m.—Surgical pathological conference. 
Joun B. Hazarp. 
11:45 a.m.—Demonstration of surgical pathological 
specimens. 


Neurosurgery 


W. James GARDNER, A. T. Bunts, and W. A. NosIx. 
1:00 p.m.—Operative clinic. 


Wednesday 


General Surgery 

T. E. JONEs. 

8:00 a.m.—Operative clinic. 

GEORGE CRILE, JR., Leader; E. N. Covirns, Joun F. 
RENSHAW, J. C. Root, and Haroitp R. ROSSMILLER. 
9:00 a.m.—Symposium: Upper stomach and pancreas. 

R. S. DINSMORE. 

1:30 p.m.—Operative clinic. 


Genitourinary Surgery 

CHARLES C. HIGGINs. 

8:00 a.m.—Operative clinic. 
W. E. Lower, Cuar.es C. Hiccins, W. J. ENGEL. 

10:00 a.m.—Genitourinary clinic: Presentation of cases 

and discussion. 

T. E. Jones and associates. 

11:00 a.m.—Clinic: Diseases of colon. 
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Ophthalmology 


A. D. RUEDEMANN and R. J. KENNEDY. 
8:00 a.m.— Demonstration of cases. 


Otolaryngology 


Paut M. Moorg, Jr. 
10:00 a.m.—Operative clinic and demonstration of cases. 


Pathology 
Joun B. Hazarp. 
11:45 a.m.—Demonstration of surgical pathological 
specimens. 


Neurosurgery 


W. James Garpner, A. T. Bunts and W. A. Nosik. 
1:00 p.m.—Operative clinics. 


Thursday 


General Surgery 
T. E. Jones and GEorGE CRILE, JR. 
8:00 a.m.—Operative clinics. 
IrviInE H. Pace, Leader; A. C. Corcoran, RoBErtT D. 
Tay Lor, and W. JAMES GARDNER. 
11:00 a.m.—Symposium—Hypertension: General con- 
siderations; selection of cases for surgery; surgical 
aspects. 


Genitourinary Surgery 
CuarLEs C. HIGGINs. 
8:00 a.m.—Operative clinic. 
WILLIAM J. ENGEL. 
1:00 p.m.—Operative clinic and demonstration of cases. 


Ophthalmology 
A. D. RUEDEMANN and R. J. KENNEDY. 
8:00 a.m.—Operative clinic. 


Orthopedic Surgery 
James A. Dickson and J. I. KENpRICK. 
8:30 a.m.—Operative clinic. 
James A. Dickson, Leader; J. I. KENDRICK, and Dr. 
PHALEN. 
10:00 a.m.—Clinic—Hibp joint. 


Otolaryngology 
Paut M. Moore, Jr. 
10:00 a.m.—Operative clinic. 
H. E. Harris. 
1:00 p.m.—Operative clinic. 


Pathology 
Joun B. Hazarp. 
11:45 a.m.—Demonstration of surgical pathological 
specimens. 


Neurosurgery 
W. James GARDNER, Leader; A. T. Bunts, W. A. Nosik, 
and A. STOWELL. 
9:00 a.m.—Clinic: Presentation of cases and discussion. 
W. James GarpnerR, A. T. Bunts, and W. A. Nosik. 
1:00 p.m.—Operative clinic. 


Weekly Surgical Staff Conference 
1:30 p.m.—Staff. 
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Friday 


General Surgery 
T. E. JONEs. 

8:00 a.m.—Operative clinics. 

R. S. Dinsmore, E. PERRY McCuLiaGu, GEORGE CRILE, 

Jr., and A. C. ERNSTENE. 

g:00 a.m.—Thyroid clinic: Presentation of cases and dis- 
cussion. 

DonaLp B. Hate, U. V. PorTMANN, and HArRoLp E. 

HarrIs. 

10:00 a.m.—Discussion of special problems: Safeguards 
in spinal anesthesia; radiation therapy in carcinoma of 
breast; treatment of esophageal varices. 

IRVINE H. Pace, Leader; A. C. Corcoran, Otto GLASSER, 
and W. JAMES GARDNER. 

1:00 a.m.—Symposium—Shock: Crush syndrome; 
intra-arterial transfusions; induced hypotension. 

R. S. DINSMORE. 
1:30 p.m.—Operative clinic. 


Genitourinary Surgery 


CHarRLEs C. HIGcIns. 
8:00 a.m.—Operative clinic. 


Ophthalmology 


A. D. RUEDEMANN, and R. J. KENNEDY. 
8:00 a.m.—Operative clinic. 


Orthopedic Surgery 


James A. Dickson, and J. I. KenprRIck. 
8:30 a.m.—Operative clinic. 


Otolaryngology 
PauL M. Moore, Jr. 
10:00 a.m.—Operative clinic. 


Pathology 


Joun B. Hazarp. 
11:45 a.m.—Demonstration of surgical pathological 
specimens. 


Neurosurgery 


W. James GARDNER, A. T. Bunts, and W. A. NosIK. 


1:00 p.m.—Operative clinic. 


EVANGELICAL DEACONESS HOSPITAL 
Wednesday 


General Surgery 


J. R. JoHNson and associates. 
9:00 a.m.—Operative and nonoperative clinic. 


Thursday 


General Surgery 


O. A. WEBER and associates. 
9:00 a.m.—Operative and nonoperative clinic. 


Friday 


General Surgery 
S. C. Lunn and associates. 
9:00 a.m.—Operative and nonoperative clinic. 


FAIRVIEW PARK HOSPITAL 


Tuesday 


General Surgery 


W. E. Srra and F. H. J. HEyseE. 
g:00 a.m.—Operative clinic. 


Obstetrics and Gynecology 
E. D. SAUNDERS. 
9:00 a.m.—Operative clinic. 


W ednesday 


General Surgery 
H. W. MasENHIMER and J. R. KELKER. 
9:00 a.m.—Operative clinic. 


Genitourinary Surgery 
L. F. HUFFMAN. : ; 
9:00 a.m.—Operative clinic. 


Thursday 


Orthopedic Surgery 


G. I. BAUMAN. 
9:00 a.m.—Operative clinic. 


Roentgenology 
E. V. BAEYER. 
9:00 a.m.— Demonstration of films. 


Obstetrics and Gynecology 
E. D. SAUNDERS. 
2:00 p.m.—Nonoperative clinic. 


Friday 


General Surgery 
H. W. MASENHIMER, W. E., Situ, J. R. KELKER, and F, 
H. J. HEYsE. 
9:00 a.m.—Operative clinic. 
Otolaryngology 


W. H. RIEGER. 
2:00 p.m.—Operative clinic. 


GRACE HOSPITAL 


Tuesday 


Obstetrics and Gynecology 
Paut F. Hasse. 
2:00 p.m.—Operative clinic. 
Ophthalmology and Otolaryngology 


H. W. Cooper. 
2:00 p.m.—Operative clinic. 


Wednesday 


General Surgery 
Harry C. Barr. 
9:00 a.m.—Operative and nonoperative clinic, rectal. 
A. E. BIDDINGER. _ i 
2:00 p:m.—Operative clinic. 





Thursday 


General Surgery 





F. P. GERACI. 
9:00 a.m.—Operative clinic. 
L. J. STERNICKI. 
9:00 a.m.—Operative clinic. 
Roentgenology 
H. H. Hauser. 
2:00 p.m.—X-ray demonstration. 


Friday 


General Surgery 


S. M. ApAms. 
9:00 a.m.—Operative clinic. 


Genitourinary Surgery ° 
C. B. MILLER. 
9:00 a.m.—Operative genitourinary clinic. 


Pathology 


D. K. REHBOCK. 
2:00 p.m.—Pathological demonstration. 


HURON ROAD HOSPITAL 


Tuesday 


General Surgery 
H. W. Brown, J. L. Bitton, and W. J. RENNER. 
8:00 a.m.—Gastric resections; intestinal resections. 
R. J. WHITACRE and staff. 
Anesthesia clinic. 
E. A. MARSHALL. 
2:00 p.m.—Nonoperative clinic—gastroenterology. 


Obstetrics and Gynecology 


A. G. Cummincs and G. H. Irvin, Jr. 
8:00 a.m.—Operative clinic. 


W ednesday 


General Surgery 
H. W. Brown, J. L. Bitton, and W. J. RENNER. 
8:00 a.m.—Thyroidectomies and mastectomies. 
A. E. BIDDINGER. 
2:00 p.m.—Surgical nonoperative clinic. 
R. J. WHITACRE. 
2:00 p.m.—Anesthesia clinic. 
EDWARD GoopsITT. 
2:00 p.m.—Operation of a blood bank in a general hos- 
pital. 
Genitourinary Surgery 
C. C. Perry and L. K. Brooks. 
8:00 a.m.—Rectal surgery. 
V. C. LAUGHLIN and departmental personnel. 
2:00 p.m.—Nonoperative clinic: Urography and inter- 
pretation of pyelograms. 


Obstetrics and Gynecology 
G. H. Irvin, Jr., and G. J. SALIsBurRY. 


8:00 a.m.—Vaginal hysterectomies and vaginal repairs. 


Otolaryngology 


G. H. Quay. 
9:00 a.m.—Operations: Harelip and mastoid. 
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Pathology 


EDWARD GoopsITT. 
2:00 p.m.—Clinicopathological conference. 


Thursday 


General Surgery 
A. E. BrppINcerR, B. B. Krumet, T. L. LAUGHLIN, and 
L. L. CHANDLER. 
8:00 a.m.—Operative clinic. 
R. J. WHITACRE and staff. 
2:00 p.m.—Anesthesia clinic. 


Obstetrics and Gynecology 


G. M. HAwk and S. E. BuRKHART. 
8:00 a.m.—Gynecological operations. 


Genitourinary Surgery 
V. C. LAUGHLIN and departmental personnel. 
8:00 a.m.—Renal and prostatic surgery. 


Orthopedic Surgery 
A. H. REEp and staff. 
8:00 a.m.—Operative clinic: Fractured hips, open reduc- 
tions, and tendon transplants. 
A. H. REED and staff. 
2:00 p.m.—Orthopedic nonoperative clinic. 


Pathology 


EDWARD GoopsITrT. 
2:00 p.m.—Clinicopathological conference. 


Friday 


General Surgery 
H. W. Brown, J. L. Britton, and W. J. RENNER. 
8:00 a.m.—Cholecystectomies and gastric resections. 
R. J. WarrTacre and staff. 
2:00 p.m.—Anesthesia clinic. 


Obstetrics and Gynecology 
S. E. Burxwart, G. H. Irvin, Jr., and A. G. CumMIncs. 
8:00 a.m.—Operative clinic. 
A. G. Cumincs and G. H. Irvin, Jr. 
2:00 p.m.—Nonoperative clinic. 


Ophthalmology 
JOSEPHINE D1RION PHILLIPS and C. I. THOMAS. 
9:00 a.m.—Operations. 


LAKESIDE HOSPITAL—UNIVERSITY 
HOSPITALS 


Tuesday 


General Surgery 
DarRELL T. SHAW. 
8:00 a.m.—Operative clinic: Plastic surgery. 
CLavupE S. BEcK. 
8:00 a.m.—Operative clinic: Neurosurgery and cardiac 
surgery. 
CLAUDE S. BECK. ; 
10:30 a.m.—Nonoperative clinic: Demonstration cardiac 
surgical cases. 
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Orthopedic Surgery 
MAXWELL Harsin, J. A. MurpHy, and W. J. MAssey. 
8:00 a.m.—Operative clinic. 
10:30 a.m.— Demonstration of orthopedic cases. 


Fractures and Other Traumas 
DARRELL T. SHAW. 
10:30 a.m.—Nonoperative clinic: Scar and wound ex- 
cision. 


Ophthalmology 


A. B. BRUNER and LoRAND JOHNSON. 
8:30 a.m.—Operative clinic. 


Pathology 
HowARD T. KARSNER. 
12:30 p.m.—Pathological conference. 


Wednesday 


General Surgery 

CarL H. Lenwart, J. W. Hottoway, FREDERICK R. 
Mavutz, F. S. Grsson, H. G. SLOAN, JOHN J. THORNTON, 
Witit1amM D. HOLDEN, FRANK M. Barry, ELDEN C. 
WECKESSER. 
8:00 a.m.—Operative clinics. 
10:30 a.m.—Nonoperative clinics. 

Cart H. Lennart. Introductory remarks. 

FREDERICK R. Mautz. Surgical aspects of bleeding peptic 
ulcer. 

Joun W. Hottoway. Ulcers of lesser curvature associated 
with hypoacidity. 

FRANK M. Barry. Summary of results obtained by Lake- 
side House officers in resection of the stomach. 

Witt1am D. HoLpEen. Treatment of venous thrombosis. 

Hiram O. StupLey. Percentage weight loss as a basic in- 
dicator of surgical risk in patients with chronic peptic 
ulcer. 

James J. JoELson. Urinary calculi in recumbent patients. 

FREDERICK R. Mautz. Esophagectomy for obstructive 
lesions of the esophagus. 


Genitourinary Surgery 
James J. JOELSON and JoHN E. WILLIAMs. 
8:00 a.m.—Operative clinics. 


Thoracic Surgery 
FREDERICK R. MAvtz. 
8:00 a.m.—Operative clinic. 


Ophthalmology 
A. B. BRUNER and M. P. Morro. 
8:30 a.m.—Operative clinic. 
C. I. THomas. 
1:30 p.m.—Nonoperative clinic: Ophthalmological dis- 
pensary clinic. 


Thursday 


General Surgery 
DARRELL T. SHAW. 
8:00 a.m.—Operative clinic: Plastic surgery. 
CLAUDE S. BEcK. 
8:00 a.m.—Operative clinic: Neurosurgery and cardiac 
surgery. 
DaRRELL T. SHAW. 
10:30 a.m.—Nonoperative clinic: Application of tubes 
and flaps to surface defects of the extremities. 
4:30 p.m.—Surgical conference. 


Orthopedic Surgery 
C. H. Heyman, W. G. McGaw, and C. G. BARBER. 
8:00-10:30 a.m.—Operative clinic. 
10:30 a.m.-12:30 p.m.—Nonoperative clinic: Demonstra- 
tion of orthopedic cases. 


Ophthalmology 


A. B. BRUNER and LoRAND JOHNSON. 
8:30 a.m.—Operative clinic. 


Neurosurgery 
CLAUDE S. BECK. 
10:30 a.m.-12:30 p.m.—Demonstration of neurosurgical 
cases. 


Friday 


General Surgery 
Cart H. LenwaART, J. W. Hottoway, FREDERICK R. 
MavzTz, F. S. Grsson, H. G. SLOAN, JOHN J. THORNTON, 
Witiram D. HoLpen, FRANK M. Barry, ELDEN C. 
WECKESSER. ° 
8:00-10:30 a.m.—Operative clinics. 
10:30 a.m.-12:30 p.m.—Nonoperative clinics: 
Witi1AM D. HoLpen. Surgical treatment. of arterio- 
sclerotic and diabetic gangrene. 
FRANK M. Barry. Presentation of two cases of 
adenoma of the pancreas. 
Joun W. Hottoway. Adenoma of parathyroid with 
hyperparathyroidism (7 cases). 
Joun J. THoRNTON. An unusual case of esophageal 
diverticulum. 
ELDEN C. WECKESSER. Surgery of the hand. 
Joun E. WiLtiAMs. Treatment of perirenal and renal 
abscesses. 


Genitourinary Surgery 


JaMEs J. JOELSON and JoHNn E. WILLIAMS 
8:00 a.m.—Operative clinic. 


Ophthalmology 
A. B. BRUNER and C. I. THomas. 
8:30 a.m.—Operative clinic. 
W. 3. CHAMBERLIN, JR. 
1:30 p.m. —Nonoperative clinic: Ophthalmological dis- 
pensary clinic. 


LAKEWOOD HOSPITAL 


Tuesday 


Obstetrics and Gynecology 
BURDETT WYLIE. 
2:00 p.m.—Nonoperative clinic: Discussion of obstetrical 
problems in a small general hospital. 


Otolaryngology 
Staff. 
2:00 p.m.—Nonoperative clinic: Peroral endoscopy; 
vertigo due to eustachian tube obstruction and its 
treatment. 


Genitourinary Surgery 
L. F. HUFFMAN. ; 
2:00 p.m.—Nonoperative clinic: Urological demonstra- 
tions. 
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Wednesday 


General Surgery 
C. LEE GRaBER and associate members of visiting surgical 
staff. 
9:00 a.m.—Operative clinics. 
C. —_ GRABER. 
rd ew m.—Nonoperative clinic: Improved and simpli- 
technique for intravenous medication. 


Orthopedic Surgery 
Louts M. StaRIn and Paut H. DuBeE. 
9:00 a.m.—Operative and nonoperative clinic. 


Otolaryngology 
Forrest W. MERICA. 
2:00 p.m.—Nonoperative clinic: Vertigo due to eusta- 
chian tube obstruction and its treatment. 


Thursday 


General Surgery 
Norra W. SHETTER. 
9:00 a.m.—Exhibit of interesting x-ray cases; discussion 
of radiological problems. 
STANLEY N. P. DEVILLE and G. C. RANKIN. 
9:00 a.m.—Demonstration of technique of spinal anes- 
thesia. 


Otolaryngology 


RALPH W. FRACKELTON. 
9:00 a.m.—Operations: Nasal plastic. 
ff. 


2:00 p.m.—Nonoperative clinic: Peroral endoscopy. 


LUTHERAN HOSPITAL 
Tuesday 


General Surgery 
D. S. SpRENG, J. H. Lazzari, F. A. CATALANO, W. R. 
HopceEs, H. H. Roenick, E. R. HEXTER. 
9:00 a.m.—Operative clinic. 
5, P. ErcHuHorn, J. A. Grou, and H. G. SLOAN. 
10:00 a.m. —Nonoperative clinic—Symposium on peptic 
ulcer: Medical aspects; radiological aspects; surgical 
aspects. 


Wednesday 


General Surgery 
H. G. SLoan, B. B. LARSEN, V. L. Ticuy, J. H. TILpEs, 
E. C. Roy, J. F. HATTENBACH. 
9:00 a.m. —Operative clinic. 
Staff—J. H. Lazzart, Chairman. 
10:30 a.m.—Tumor clinic—Presentation of current 
cases. 


Thursday 


General Surgery 


F. S. Grsson, J. T. Boum, G. A. TiscHLer, C. E. WARD 
C. F. Warp, ConRAD OTTELIN, C. W. HAN. 
9:00 a.m —Operative clinic. 
F. S. Grsson, FRANcIS BAYLEss, and J. A. GRo#. 
10:30 a.m.—Nonoperative clinic: Symposium on dis- 
eases of the breast: The clinical diagnosis; pathol- 
ogy of breast tumors; the value of x-ray as a post- 
operative agent. 


Friday 


General Surgery 
S. C. Linn, J. H. Lazzart, I. J. Goopman, B. B. Larsen, 
D. S. SPRENG. 
9:00 a.m.—Operative clinic. 
Ophthalmology 


W. P. CHAMBERLAIN, JR. 
9:00 a.m.—Operative clinic. 


Genitourinary Surgery 
D. A. CHAMBERS and W. E. ForsyTHe. 
9:00 a.m.—Operative clinic. 


THE POLYCLINIC HOSPITAL 


Tuesday 


General Surgery 
Henry A. SCHLINK. 
8:00 a.m.—Operative clinic. 
Joun R. PLENT. 
10:00 a.m.—Operative clinic. 


Obstetrics and Gynecology 


Wiittam N. Macey. 
11:00 a.m.—Operative clinic. 


Wednesday 


General Surgery 
Pavut M. SPURNEY. 
9:00 a.m.—Operative clinic. 
WILLIAM KUTLER. 
10:00 a.m.—Operative clinic. 
CHARLES J. PROCHASKA. 
11:00 a.m.—Operative clinic. 


Fractures and Other Traumas 


S. L. RosBIns. : 
9:00 a.m.—Fracture clinic. 


Genitourinary Surgery 
Harry R. TRATTNER. 
9:00 a.m.—Nonoperative clinic: Prostatectomy. 


Thursday 


General Surgery 
Joun T. Vitkus. 
9:00 a.m.—Operative clinic. 
A. J. KAZLAUCKAS. 
10:00 a.m.—Operative clinic. 


Otolaryngology 
A. L. STOTTER. 
9:00 a.m.—Nasal reconstruction. 


Pathology 


Nonoperative clinic. 
11:00 a.m.—Clinical pathological conference. 


Friday 


Nonoperative clinic. 
9:00 a.m.—Carcinoma, corpus uteri; spontaneous rup- 
ture of uterus; intestinal obstruction; ectopic gesta- 
tion. 
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MacDONALD HOUSE—UNIVERSITY 
HOSPITALS 


Tuesday 


Gynecology and Obstetrics 
J. L. REYcRaFT. 
9:30 a.m.—Gynecology operative clinic. 
W. R. BARNEY. 
11:00 a.m.—Ward rounds. 


Wednesday 


Gynecology and Obstetrics 
R. L. FAULKNER. 
9:30 a.m.—Symposium: Uterine bleeding. 
L. A. POMEROY. 
11:00 a.m.—Carcinoma cervix. 


Thursday 


Gynecology and Obstetrics 
R. L. FAULKNER. 
9:30 a.m.—Obstetrics and gynecology pathological con- 
ference. 
R. A. SHIPLEY. 
11:00 a.m.—Presentation of gynecological endocrine 
problems. 


MOUNT SINAI HOSPITAL 


Tuesday 


Orthopedic Surgery 
Rupotpa S. Retcu, A. MILLER, TRAMER, KLEIN, DRIEHLS. 
8:00 a.m.—Operative clinic. 


Obstetrics and Gynecology 


Jacos L. Busts and staff. 
9:00 a.m.—Nonoperative clinic. 


Oral Surgery 


EDWARD REITER. - 
2:00 p.m.—Nonoperative clinic. 


Genitourinary Surgery 
D. SCHNEIDER. 
9:00 a.m.—Nonoperative clinic: Traumatic-urological 
complications of abdominal surgery. 
J. GALVIN. 
9:00 a.m.—Nonoperative clinic: Carcinoma of the ureter. 
A. RotH. 
9:00 a.m.—Nonoperative clinic: Carcinoma of the kid- 
ney. 


Wednesday 


General Surgery 
S. O. FREEDLANDER, H. M. Gans, PEVAROFF, HOFFMAN, 
GELLER, BOOKATZ. ee 
8:00 a.m.—Operative clinic. 


Pathology 


Doctors KLINE and YounGc. 
2:00 p.m.—Clinical pathology. 
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Ophthalmology 
H. M. Gans and staff. 
2:00 p.m.—Nonoperative clinic: Ophthalmological prob- 
lems illustrated with kodachrome slides. 
Otorhinolaryngology 


S. S. QuITTNER and S. BAUMOEL. 
9:00 a.m.—Nonoperative clinic: Vertigo. 


Thursday 


Obstetrics and Gynecology 


Jacos L. Busis and staff. 
8:00 a.m.—Operative clinic. 


General Surgery 


S. O. FREEDLANDER and staff. 
9:00 a.m.—Nonoperative clinic. 


Pathology 


Doctors KLINE and Younc. 
2:00 p.m.—Pathological conference. 


Friday 
General Surgery 


S. O. FREEDLANDER and staff. 
8:00 a.m.—Operative clinic. 


Orthopedic Surgery 
Rupbo.pa S. REIc# and staff. 

9:00 a.m.—Nonoperative clinic: End results of ununited 
fractures of the femoral neck; fractures of the elbow; 
fractures of the calcaneous; unreduced Pott’s frac- 
tures. 


ST. ALEXIS HOSPITAL 


Tuesday 


General Surgery 
J. F. Corrican, W. F. Bouxkattk, E. F. K1iecrr, E. A 
Mastics, F. A. SPITTLER, J. N. WYCHGEL. 
9:00 a.m.—Operative clinic. 


Genitourinary Surgery 


J. A. Sommer and C. R. NuckOoLts. 
9:00 a.m.—Operative clinic. 


Neurosurgery 
E. W. SHANNON. 
9:00 a.m.—Operative clinic. 
Ophthalmology 
H. V. PHELAN. 
9:00 a.m.—Operative clinic. 
10:00 a.m.— Demonstration of cases. 
Otolaryngology 


F. W. Drxon and FRED ADELSTEIN. 
9:00 a.m.—Operative clinic. 


Wednesday 


General Surgery 
J. F. Corrican, W. F. Bouxattk, E. F. Krecer, E. A. 
Mastics, F. A. SPITTLER, J. N. WYCHGEL. 
9:00 a.m.—Operative clinic. 
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Genitourinary Surgery 
J. A. Sommer and C. R. Nucko.ts. 
g:00 a.m.—Operative clinic. 


Ophthalmology 


H. V. PHELAN. 
g:00 a.m.—Operative clinic. 


Thursday 


General Surgery 


J. F. Corrican, W. F. Bouxkatik, E. F. Krecer, E. A. 


Mastics, F. A. SPITTLeR, J. N. WYCHGEL. 
g:00 a.m.—Operative clinic. 


Genitourinary Surgery 
J. A. Sommer and C. R. NucKOLLs. 
9:00 a.m.—Operative clinic. 


Neurosurgery 
E. W. SHANNON. 
9:00 a.m.—Operative clinic. 


Ophthalmology 


H. V. PHELAN. 
g:00 a.m.—Operative clinic. 


Otolaryngology 


F. W. Dixon and FRED ADELSTEIN. 
9:00 a.m.—Operative clinic. 


ST. JOHN’S HOSPITAL 


Tuesday 


General Surgery 
J. R. Ripron. 
9:00 a.m.—Thyroid surgery. 
J. W. HANNIBAL. 


9:00 a.m.—Gall-bladder and common duct surgery. 


WILLIAM NOVINCE. 
g:00 a.m.—Discussion of liver function tests. 


Otolaryngology 


J. T. CoLtns. 
9:00 a.m.—Radical antrum. 


Neurosurgery 
E. W. SHANNON. 
9:00 a.m.—Intervertebral disc. 


W ednesday 


General Surgery 
J. R. Rrpron. 
9:00 a.m.—Gall bladder. 
C. E. STEYER. 


11:00 a.m.—Nonoperative clinic—liver and gall bladder. 


WILLIAM MISHLER. 


Resection of right half of colon for carcinoma of cecum. 


Genitourinary Surgery 
J. A. Sommer. 
9:00 a.m.—Nephrectomy. 
WILLIAM J. MANNING. 


10:00 a.m.—Indications for suprapubic prostatectomy. 
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Roentgenology 
Davip STEEL. 
2:00 p.m.—Tumor clinic. 
H. C. HARTZELL. 
2:00 p.m.—Tumor clinic. 


Thursday 


General Surgery 
F. T. GALLAGHER. 
9:00 a.m.—Gastric resection (indications for Billroth 
No. 1 and Hoffmeister-Balfour resections). 
J. E. HANNIBAL. 
g:00 a.m.—Thyroid surgery. 
Fractures and Other Traumas 


R. J. SCHRAFF. 
10:00 a.m.—Intracapsular fracture of neck of femur, 
Smith-Petersen nail. 


Otolaryngology 
F. L. McGannon. 
10:00 a.m.—Hemangioma of uvula. (Nonoperative) 


Thoracic Surgery 


C. W. Munz. 
II:00 a.m. 


Friday 


General Surgery 
J. E. HANNIBAL. 


9:00 a.m.—Carcinoma of the recto-sigmoid, anterior re- 


section. 
F. T. GALLAGHER. 


:oo0 a.m.—Combined abdomino-perineal resection. 


9 
R. J. SCHRAFF. 

9:00 a.m.—Skin graft. (Nonoperative) 
WIL.1AM E. MISHLER. 

11:00 a.m.—Injury to knee. 


Otolaryngology 


Davip STEEL. 
10:00 a.m.—Radiation in otolaryngology. 


ST. LUKE’S HOSPITAL 


Tuesday 


General Surgery 


D. M. Giover, R. S. McGinnis, and staff. 
9:00 a.m.—Operative clinic. 

B. B. SANKEY and staff. 
9:00 a.m.— Demonstrations in anesthesia. 


Thoracic Surgery 
EARLE B. Kay. 
9:00 a.m.—Operative clinic. 
Pathology 


RAFAEL DomINGuez and staff. 
1:30 p.m.—Surgical pathological conference. 


General Surgical Clinic 


ERNEST F. BRIGHT. 
2:30 p.m.—Peripheral vascular clinic. 
R. S. McGinnis. 


2:50 p.m.—Early ambulation in relation to postopera- 


tive complications. 
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HAROLD J. THEISEN. 
3:10 p.m.—Amino acid therapy. 
EDMUND E. BEARD. 
3:20 p.m.—Thiouracil in thyrotoxicosis. 
Joun A. TOoPINKA. 
3:50 p.m.—Work of the tissue committee. 
Joun H. NicHots. 
4:00 p.m.—Psychic disorders simulating surgical condi- 


tions. 
D. M. GLOVER. 
4:20 p.m.—Wound management. 
Discussion. 
4:35 Pp-m. 


Thoracic Surgical Clinic 
EARLE B. Kay. 
2:30 p.m.—Pneumonectomies (motion pictures). 
EARLE B. Kay 
2:50 p.m.—Esophageal resections for stricture. 
A. D. NICHOL. 
3:10 p.m.—Follow-up on patent ductus cases from the 
cardiac clinic. 
Discussion. 
3:40 p.m. 


Wednesday 


General Surgery 
B. B. SANKEY and staff. 
9:00 a.m.— Demonstrations in anesthesia. 


Neurosurgery 

SPENCER. BRADEN. 

9:00 a.m.—Operative clinic. 

2:00 p.m.—Neurosurgical clinic: 
SPENCER BRADEN. 

2:00 p.m.—The herniated disc. 
Don D. BRANNAN. 

2:30 p.m.—Myelography. 
F. R. Hitt and SPENCER BRADEN. 

2:50 p.m.— Management of head injuries. 
Joun H. NIcHOLs. 

3:00 p.m.—The traumatic neurosis. 


Orthopedic and Traumatic Surgery 

T. A. WILLIs and staff. 

9:00 a.m.—Operative clinic. 

3:30 p.m.—Orthopedic and traumatic surgery clinic: 
T. A. WILLIs. 

3:30 p.m.—Management of the fractured hip. 
B. B. LARSEN. 

3:50 Fixation of the hip (motion pictures). 
W. BL McGa 


w. 
po p-m.—lInternal derangements of the knee; pneu- 
mograms. 
Discussion. 
4:40 p.m. 


Obstetrics and Gynecology 
C. T. Hemuancs, G. B. Hurp, and staff. 
9:00 a.m.—Operative clinic. 
2:00 p.m.—Obstetrical and gynecological clinic: 
C. T. HEMMIncs. 
2:00 p.m.—Conduct of normal delivery (motion pic- 


tures). 
C. T. HEMMIncs. 
2:30 p.m.—Operative obstetrics (motion pictures). 


GERALD B. Hurp. 
3:00 p.m.—Management of uterine displacements. 


Tumor Conference 

D. D. BRANNAN and R. DoMINGUEz. 

3:30 p.m.—Lymphoma. 
L. A. PoMEROY. 

3:45 p-m.—Carcinoma of the cervix. 
GERALD B. Hurp. 

4:00 p.m.—Carcinoma of the uterine body. 
R. B. HERRICK. 

4:15 p.m.—Bone tumors. 
R. S. McGrnnis. 

4:30 p.m.—Carcinoma of stomach; carcinoma of colon. 
P. J. ROBECHEK. 

4:45 p.m.—Carcinoma of the breast. 


Thursday 


General Surgery 
B. B. SANKEY and staff. 
9:00 a.m.— Demonstrations in anesthesia. 
2:00 p.m.—Clinic on anesthesiology : 
G. R. HAMILTON. 
2:00 p.m.—Supportive therapy in the operating room. 
R. M. CRANE. 
2:20 p.m.—Anesthesia in thyroid surgery. 
L. E. CAMPBELL. 
2:40 p.m.—Clinical aspects of curare. 
B. B. SANKEY. 
3:00 p.m.—Some aspects of spinal anesthesia. 


Plastic and Maxillofacial Surgery 
D. M. Gover and D. T. SHaw. 

9:00 a.m.—Operative clinic. 

D. M. Giover, D. T. SHAaw, C. A. HAMANN, and Gay- 

LORD JAmEs, D.D.S. 

3:15 p.m.—Plastic and maxillofacial surgery clinic: 
operative management of the harelip (motion pic- 
tures); Cleft Palate Problems: surgery, speech train- 
ing, prosthesis; various applications of split thickness 
grafts; pedicle grafts; hand problems; reconstruction 
of external ear; temporomandibular ankylosis. 


Orthopedic and Traumatic Surgery 


T. A. WILLIs. 

g:00 a.m.—Orthopedic and traumatic surgical opera- 
tions. 

Wattac™ S. Duncan, T. A. WiLts, W. A. ENGEL, D. M. 

GLOVER. 

2:00 p.m.—Orthopedic and traumatic surgery clinic: 
Disabilities of the ankle joint; low back pain; 20 year 
review of burns. 

Friday 
General Surgery 

B. B. SANKEY and staff. 

9:00 a.m.—Anesthesia demonstrations. 

9:00 a.m.—General surgical clinic. 
P. J. ROBECHEK. 

9:00 a.m.—Postoperative complications and deaths. 

R. %S. McGinnis. 

9:15 a.m.—Intestinal obstruction. 
B. B. LARSEN. 

9:35 a.m.—The pilonidal sinus; operative treatment 

(motion pictures). 
W. C. Farco. 
10:00 a.m.—Pyloric stenosis in the infant. 
D. M. GLOvER. 

10:20 a.m.—Anomalies of the intestinal tract in the new- 

born. 
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J. G. JONEs. 
10:45 a.m.—Biliary fistula—subphrenic abscess—bron- 
chial fistula. 
Discussion. 
11:00 a.m. 
Genitourinary Surgery 
C. A. Bowers and staff. 
9:00 a.m.—Urological operations. 
2:00 p.m.—Urological ide. 
D. A. CHAMBERS. 
2:00 p.m.—Nephrectomy in surgical hypertension. 
H. B. WRIGHT. 
2:30 p.m.—Treatment of vesicovaginal fistula. 
James LYNCH. 
3:00 p.m.—Cysts of the kidney. 
D. W. McINTYRE. 
3:30 p.m.—Discussion of renal tumors. 
C. A. BOWERS. 
4:00 p.m.—The present status of prostatic surgery. 


Otorhinolaryngology 
THomas W. THOBURN and staff. 
9:00 a.m.—Otorhinolaryngological operations. 
2:00 p.m.—Otorhinolaryngological clinic. 
J. W. McCa tt. 
2:00 p.m.—The esophageal voice in laryngectomized 
patients. 
C. E. KInney. 
2:30 p.m.—Results of the fenestration operation. 
F. W. ALEXANDER. 
3:00 p.m.—Common errors in rhinoplasty. 
T. W. THOBURN. 
3:30 p.m.— Management of the nasal septum tip deflec- 
tion in rhinoplasty. 
Warp MILILs. 
4:00 p.m.—Case of double malignancy of the larynx. 
LEE STONER. 

4:15 p.m.—Esophageal stricture due to lye ingestion, 
complicated by peri-esophageal metastases of a supra- 
renal tumor. 

Ophthalmology 
M. W. JAcosy and staff. 
9:00 a.m.—Ophthalmological clinic. 
Pau G. Moore. 

9:00 a.m.—Traumatic eye surgery: intraocular foreign 
bodies. 

M. W. Jacosy. 

9:30 a.m.—Traumatic eye surgery: contusions of globe, 
intraocular hemorrhage and secondary glaucoma. 

Discussion. 
10:00 a.m. 
GERALD T. SCHWARZ and M. I. Sparks. 

10:15 a.m.—The albumin-globulin ratio: its relation to 

diabetic retinopathy. 
B. J. WoLpaw. 

10:45 a.m.—Visual requirements for flying (original 

study, Naval Flying School, Pensacola). 
Discussion. 
11:15 a.m. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


E. F. HaRveEY. 

11:30 a.m.—lInteresting fundus cases: a. Pits of optic 
nerve; b. Division of optic nerve with extensive field 
defect; c. Angioid streaks of retina. 

Discussion. 
12:00 noon. 


ST. VINCENT CHARITY HOSPITAL 


Tuesday 


* Ophthalmology 


H. H. WyYAnp and associates. 
2:00 p.m.—Nonoperative clinic. 


Wednesday 


General Surgery 
O. A. WEBER and associates. 
9:00 a.m.—Operative clinic. 
Orthopedic Surgery 
C. G. BARBER and associates. 
9:00 a.m.—Operative clinic. 


Thursday 


General Surgery 
Tumor clinic. 
8:00 a.m. 
J. E. Hatiisy and associates. 
9:00 a.m.—Operative clinic. 
Otolaryngology 


C. W. ENGLER and associates. 
9:00 a.m.—Operative clinic. 


Friday 


General Surgery 


E. P. Neary and associates. 
9:00 a.m.—Operative clinic. 3 
Genitourinary Surgery 
H. R. TRaTTNeR, L. F. HUFFMAN, and H. R. WRIGHT. 
9:00 a.m.—Operative clinic. 


UNITED STATES MARINE HOSPITAL 


Tuesday 


Genitourinary Surgery 
D. W. McINTYRE. 
9:00 a.m.—Clinic, followed by operations. 
Orthopedic Surgery 


T. A. WILLIs. a 
9:00 a.m.—Nonoperative clinic. 








